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CHAPTER I 


INTRODUCTORY DISCUSSION ON THE DISEASES OP THE 
DIGESTIVE APPARATUS 

B\ CHARLES G STOCKTON, M D 

In this mtioduction it is intended to discuss certain critical relations 
that may exist between disturbed physiological activity and stiuctuial 
changes as expressed in morbid processes The subject is divided under 
the following headings 

1 The Whole and the Part 

2 Individuality in Disease 

3 The Intel relation of Digestive Functions 

4 Adaptability and Vicarious Action of the Digestive Functions 

5 The Relatively Great Importance of Motoi Functions 

6 The Nature of Functional Distuibances of Digestion 

7 Functional Distuibances in Relation to Structural Disease 

8 Structural Changes Resulting from Functional Disoiders 

9 Structure and Function in Relation to Peptic Ulcei 

10 The Question of Secietion 

11 Infection in Relation to Digestion 

12 Visceral Blood Supply in Relation to Digestion 

13 False Combinations of Secretion — Disharmony 

14 The Place of the Biliary Tract in Digestive Pathology 

15 Some Peculiarities of Pancreatitis 

16 Possible Correlation of the Abdominal Viscera through the Sympa- 

thetic 

17 Splanchnoptosis and Overtension of the Peritoneum 

18 Psychoneuroses in Relation to Digestion 

19 Variations in the Intestinal Flora in their Relation to Diseases of 

the Digestive Tract 

1 The Whole and the Part — We are accustomed to look upon diges- 
tion as the function of an extensive and complicated apparatus, but it is 
so intimately related with the functions of other parts of the body that it is 
difficult to draw lines of precise limitation beyond which it can be said the 
digestion has no part and fiom which it receives no reciprocal actuity 
We commonly speak of the digestive apparatus as including the alimentary 
tract and those important glands which contribute specific secretions to the 
^0L V — 2 (17) 
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advancement of digestion, but as absorption and assimilation, on the one hand, 
and the formation and withdrawal of catabolic and waste products, on the 
othei, aie so immediately related to the preliminary digestion, it is impossible 
to form a clear conception of the diseases of the digestive organs without 
taking into consideration the state of other and contributing parts of the 
organism While it makes for simplicity m description to exclude fiom 
implication those organs not commonly grouped with the digestive apparatus, 
this does not result in a correct understanding, and, therefore, if one is to 
find an explanation not only for a disturbed physiological state, but also, in 
instances, for structuial changes m the digestive organs, he must widen the 
field and direct his study to the state of the nervous system, including its 
psychical manifestations, to the fluids of the body, to the blood pressure, 
the metabolism of the tissue, and to the state of the emunctories The 
importance of these matters is perhaps unconsciously recognized when we 
declaie that good digestion depends upon restful sleep, fiesh air, sunlight, 
physical exercise, and the proper activity of the bowels, kidneys, and skin 
When we disregard these essential matters, it is difficult to form a ]ust con- 
ception of the nature of digestive disturbances, or to prescribe successfully 
therapeutie measures for their relief For this reason one may truly say 
of a given dyspeptic, the trouble aiises in the brain, or in the lungs, the 
heart, the kidneys, etc The pathology of stomach diseases is not limited 
to that organ, but is the expression there of disturbances that may be widely 
distributed thiough the whole body This fact applies to other parts as 
well as to the stomach Answering Virchow’s question, “Wheie is the dis- 
ease’” we have sought to give each disease a local habitation, but this is 
only a relatively justifiable conception as regards any disease, although more 
true of some than others There are probably no diseases referable solely 
to the kidneys, the heait, or the blood, the man is sick, and it appears here 
or there 

Although a large proportion of the affections of the digestive apparatus 
are functional, many cases with which we aie confronted present an asso- 
ciation of functional and structural abnormalities Congenital malforma- 
tions, displacements of abdominal viscera, and hernia, both internal and 
external, are structural defects The infiltrations like amyloid disease, 
the more specific infections like cholera, typhoid fever, amoebic dysentery, 
and tuberculosis must be regarded as beginning their effects upon the 
body through their action upon its structure But almost immediately 
they lead to funetional disturbance, both local and general, and it will there- 
fore be understood that the state of general vitality of the patient conditions 
the functional activity of each organ, and is a potent factor in the outcome 
of any local disease 

Many facts relating to digestion have come into our possession during the 
past twenty years, but the mere accumulation of facts and their presentation 
in isolation is not the most satisfactory method of studying a subject By 
what laws are these facts related ’ In ■what is the favorable activity of one 
organ dependent upon that of another’ Of the various links m the digestive 
chain, which are the more indispensable’ If we shunt the action of certain 
parts through surgical intei vention, ■v\hat will be the final result in the 
organism’ These are questions of vital importance, and by arranging our 
data n ith a view to answering such inquiries we throw most light upon the 
subject as a whole 



THE INTERRELATION OF DIGESTIVE FUNCTIONS 


19 


2 Individuality in Disease — It is necessary to value carefully the 
individual equation On the one hand misconception may arise when 
generalizations are based on the manifestations of a single case On the other 
hand the question of individual peculiarity and idiosyncrasy must be care- 
fully weighed, so that we may avoid the feudality of classification and the 
tyranny of established rule For instance, von Noorden has shovn that 
certain starches are comparatively successful foods m particular diabetics, 
although quite the reverse is true in other patients with this disease Through 
idiosyncrasy the eating of potatoes or the flour of certain grains, although 
usually acceptable, invariably excites intense gastro-intestinal distress m 
an occasional individual This principle applies to other matters than food 
The sensitiveness of some persons to the ill effects of mental excitement, 
physical fatigue, or exposure to cold must not be oveilooked, nor must it be 
cast into a rule Doubtless there are many individual factors that are 
at times active m producing physiological derangements which aie as yet 
undetected 

3 The Interrelation of Digestive Functions —Common experience 
has taught us that the mental state and the sense of taste m some unknown 
way affect the primary digestion Thus w'orry induces leanness, and happi- 
ness favors the opposite condition, m a measure independently of the amount 
of food taken Some of the steps by means of wdnch these effects are obtained 
are explained by the work of Pawdow The digestne secretions and the 
motor activity of the stomach and intestine are excited by proper psychical 
stimulation, and some of them are inhibited, others overexcited, by dis- 
tress Hirsch and von Mering have established the faet of an intimate 
lelationship between gastric secretion and motion, and the secretions of 
the duodenum, pancreas, and liver The presence of acid gastric juice in 
the duodenum leads, through reflexes arising in the latter, to the closure of the 
pylorus, preventing temporarily a further escape of gastric contents This 
gastric juice wuthin the duodenum, until neutralized by other secretions, 
stimulates the secretion of pancreatic juice, bile, and succus entencus, there- 
upon the pylorus again opens and the rhythmic movements of the stomach 
expel a further portion of the gastric juice into the duodenum, wdnch, m 
till n, leads again to the closure of the pylorus This recipiocal action demon- 
strates the important relation of one part of the digestne apparatus w'lth 
another Bayliss and Starling have showm that the presence of acid gastric 
juice m the duodenum stimulates the secietion of secretin, a substance 
wdnch, passing into the blood and reaching the pancreas, excites in that 
organ its specific secretion, so it w'ould seem that the intermittent and regular 
discharge of acid gastric juice into the duodenum is indiiectly the normal 
stimulus of the pancreatic secietion Tijpsin, which was foimerly sup- 
posed to be a secretion of the pancreas, has been showm bj Paw low' and his 
students to be the result of the action of a substance found in the succus 
entencus, know'n as enterokinase, acting upon trypsmogen, which is secreted 
by the pancreas It is by a combination of these tw o that trjpsin is formed 

Attention has been called to the fact that the psjchical condition may 
influence saluation and gastric secretion, then there follows a stimulation 
of the motor actnity of the stomach and intestine, of the secretions of the 
duodenum, the pancreas, and the Inei, and finally, the formation of at 
least one substance that actuates the secretion of the pancreas and other 
organs which otherwise would remain relatuely passu e 
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But the impulse starting m a psychic state does not end in its effects 
upon the liver and pancreas The functional activity of the small intestine 
IS greatly influenced bj' the presence theiein of the light proportion of secre- 
tion from the liver, pancreas, and other glands, and intestinal digestion would 
suffer m case of decrease oi derangement in this supply Under such con- 
ditions mitation of the intestinal mucosa, distuibance of its motor function, 
and loweiing of the resistance of the pait would result With such a state ot 
affairs it w'ould be expected that the bacterial life, especially within the gut, 
wmuld be multiplied, fermentation occur, and infection of the organism 
Avould be facilitated 

With physiological economy, there goes on in health the absorption of 
biliary salts and probably othei substances by the intestine in Older to main- 
tain a proper balance of the organism When there exists a maiked dis- 
turbance ot intesbnal digestion w'e have reason to suppose that it interferes 
with this absorption While the Iivei may be embariassed thiough not 
leceiving byw'ay of the portal ciiculation the usual supply of rccoveied sub- 
stances, it suffers at the same time because of the absoiption of the products 
of putrefaction It has also been shown by Adami that living bacteria 
reach the liver from the intestine 

When the hvei is thus overtaxed, a general toxiemia supervenes, the wdiole 
body IS injured, and hiemolysis is often exaggerated There exists a remark- 
able, although somew'hat obscure, relationship betw’een the liver and the 
kidneys, and under conditions that are herein desciibed lenal elimination 
may be decreased or otheiwise deianged To these evils others may be 
added wdien the colon, suffering in turn, contributes to the general toxsemia 
Delafield has emphasized the frequency of chronic colitis as the result of 
interstitial nephritis, and others have recognized the injurious effects of colitis 
upon the kidneys 

Relatively great impoitance attaches to that portion of the digestive 
apparatus w'hicli includes the pylorus, duodenum, and panel eas A fuller 
acquaintance with the functions of these organs not only thiow'S light on 
the clinical course of the digestive diseases, but serves to w'ain us that surgical 
intervention must take into account the possible harm that may result 
from any great disturbance ot the lelations of these parts 

4 Adaptabihty and Vicarious Action of the Digestive Functions 

— At the same time we are impressed by the facility AMth which one portion 
of the alimentary tract is able to dispense wuth the assistance Avhich it ordi- 
narily recen es from another, and by the success Avith wdiich nature adapts 
herself to the absence of the function of the stomach and of large portions ot 
either the small intestine or colon With complete atrophy of the gastric 
mucosa, oi wuth the bile diverted through a fistula fiom its intestinal course, 
or with the pancreas made practically functionless through chiomc inflam- 
mation, the patient may survixe and maintain a moderate degree of general 
nutrition The loss of the function of a single digestive organ may not be 
accompanied by as serious results as ensue fiom low'ering of vitality in the 
apparatus geneially, such as follow' gra^e diseases of the nervous system, 
oi the chronic intoxications and infections In other W'ords, the organism 
seems capable of sustaining almost in entirety the loss of function of certain 
of the digestive organs Nutiition sometimes fails as the result of depiession, 
affecting all parts of the apparatus at one time But to reiterate, it w'ould 
be a misapprehension to suppose that health can be perfect after the loss 
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of function of any one of the important digestne organs, oi aftei the re- 
moval of parts, as, for instance, the stomach, by surgical inter\ ention 

5 The Relatively Great Importance of Motor Functions —Our 
understanding of digestive diseases has been much ad^anced by a clear 
conception of the role of motion in health and in disease as compaied vith 
that of secretion It appears to the ^\riter that the importance of motoi 
disturbances of the digests e tract is not yet fully recognized ^\e find that 
although Nature adapts herself more or less successfully to the absence or 
derangement of what would seem to be necessary secretion, she immediately 
resents, and dangerous s3'mptoms supervene upon, marked distuibances of 
motihtj', whether there is overexcitation or o\ erdepression Especially, 
we find that evil results are brought about by such intenuption of motion 
as gnes rise to stagnation of gastro-mtestinal contents or the interruption of 
the flow of secretion from the great digestive glands In the latter case the 
mischief is not so much from the retention of secretion as from the mere 
fact of stagnation and from the infections and intoxications which aie 
thereby entailed In a sense it may be said that an exception exists in the 
instance of the large intestine, i\here, m event of chrome constipation, •ne 
observe a considerable stagnation wuthout necessarily serious consequences 
This maj' be explained from the fact that it is the function of the lower part 
of the colon to retain its contents, and theiefore m constipation ve have to 
deal merel}' vitli the exaggerated function, going on ultimately to disease 
But even here v e recognize the evil consequences that result in some instances 
of e^en moderate stagnation, for constipation in certain individuals is 
immediately succeeded by general digestive derangement as well as by 
important constitutional sj'mptoms This is especiallj true of those un- 
accustomed to constipation or those in w’hom theie is inadequate activity 
of the lungs, Iner, and kidnej's In relation to the kidne3's and liver, this 
statement is Iikel}’^ to pass unchallenged b^' some who would doubt its applica- 
bility to the lungs, but we probably fail to recognize the full importance of 
elimination by way of the lungs In sufferers from emphysema, chronic 
fibroid pneumonia, or continued pulmonarj'^ congestion, the patient is strik- 
ingly relieved b}" timel}^ stimulation of the skin, bowels, and kidneys Doubt- 
less this aiises m part through forw'arding the circulation and assisting 
oxygenation, but the practitioner maj' convince himself that the element of 
elimination must also be counted Individuals long accustomed to atony 
of the colon may acquire a tolerance, and experience little lncon^enlence 
from prolonged constipation This is but another illustration of the success 
vith i\hich the organism adapts itself to untoward conditions At the same 
time it shovs hov intimate is the relationship between the digestive functions 
and those of remote apparatuses like the genito-urinarj' and the respirators 

The studies of Cannon indicate that our conception of the nature of gastio- 
intestinal motion has to be revised, and it is piobable that new light will 
be thrown upon certain digestise derangements as a result 

6 The Nature of Functional Disturbances of Digestion — The 
nature of the so-called functional diseases is better apprehended bj studying 
them along more general lines such as those already suggested The tangled 
symptomatology is easily' misunderstood, and, for a long time, the pathology 
and the pathogenesis for the most part ei aded the clinician So far as relates 
to the stomach, a better conception of the facts followed soon after Leube’s 
adaptation of ICussmaurs stomach tube as an instrument of diagnosis It 
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Avas then seen that the state giving rise to a complex of symptoms formeily 
desciibed as “indigestion” was not a single pathological entity, that it Avas 
m fact not one thing, but a vaned derangement of gastric activity, the 
more oi less direct result of irritation or depression of the sympathetic 
nervous system Therefore, these functional aftections Aveie early divided 
into tAVO classes first, functional disease from excitation, and second, from 
depression This division, while in a sense Avell justified, is not so simple 
as it appears, for, in point of fact, it is not always practicable to decide in 
which group a given disturbance shall be placed Besides, in not a few 
patients we may discover evidences of an irritative character at one time 
and depressive at another Nevertheless, the classification is useful and 
helpful to understanding It Avas soon perceived that symptoms from 
excitement might not materially differ from those folloAving depression, 
and that both are manifestations of physiological fatigue, AAdiether arising 
from particular oi general sources of exhaustion These different, varying 
manifestations Avere soon divided into three classes and teimed disorders of 
secretion, motion, and sensation Noav, while this is a natural and probably 
permanent step in classification, it must be materially modified and sup- 
plemented in ordei to make it of value m the understanding of the actual 
disease True, Ave do occasionally meet AAuth a disturbance that seems to be 
wholly motor, secretory, or sensory, as, for instance, cardiospasm or gastralgia, 
but, as a rule, and Avith relatively feAv exceptions, Ave find a complex m which 
tAAm or all of these dn isions of symptoms occur simultaneously Illustration 
may be found m most of the cases of so-called gastrc atony 
The trend of events that makes up a definite and more or less constant 
group IS to be recognized, and the complex identified and named only after 
a careful study of the situation This study must not be limited to the mere 
investigation of the functional behavior of the stomach Commonly, indeed 
almost invaiiably, the etiology of the trouble will be found m some remote 
and perhaps unexpected region of the organism, to some leak of general 
energy, if the expression is permissible, to some undiscovered iriitation of 
the neiAous system Thus a letroA-^erted uterus, proctitis, or a displaced 
kidney may indirectly lead to important digestive disturbances, but more 
frequently causes of gastiic asthenia are to be found in eyestrain This 
subject has been so widely discussed m America, and from so many points 
of Anew, that it is somewhat thieadbare, yet its signal importance remains 
largely disregaided Iriegular oi asymmetrical astigmatism is the visual 
defect most often responsible for the functional disturbance, but it is not 
ahvays in astigmatism of high degree that the trouble arises It is more 
commonly found m instances of model ate degree of astigmatism with axes 
differing m the tivo eyes, and especially m anisometropia Although not 
limited to that period of life, the nenmus disturbances following these visual 
defects are apt to appear after the age of maturity, and are especially active 
when the vitreous body begins from age to lose in pliability We are in- 
debted to Gould for insisting upon the reality of the matter 
Formerly our text-books referred to but few gastrie disorders save the well- 
established structural processes With the advent of newer methods of 
study, as taught us by Riegel, Ewald, Dujardm Beaumetz, and others, there 
arose a tendency to multiply the number of gastric neuroses until the airay 
of titles m a modern book on stomach diseases becomes somewhat bewilder- 
ing Undoubtedly much good has come from this minute investigation of 
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functional disorders of the stomach Among other advantages, it has added 
to our knowledge of the physiology, but now that so many years of conscien- 
tious work have been paid out and so many valuable facts ha\ e been gathered 
m, we are in an admirable position to review the field and to arrange the 
mateiial along the lines that experience and a sense of proportion would 
direct 

When this has been well done v e shall doubtless agree that our conception 
of stomach tioubles has undergone an absolute reconstruction since the 
days when text-books treated of “indigestion” and “flatulent d3^spepsia,” 
but we shall admit also that there has been something of overrefinement 
m the classification, description, and management of the gastric neuroses 
It IS rather remarkable that this outgrowth of recognized gastric neuroses 
should have occurred during an epoch in which a basis in definite morbid 
anatomy was required of practically all diseases, and when no structural 
abnormality was shown to bear a constant relation to a symptom-complex, 
the pathogenesis of that disease was held in doubt Notn ithstandmg this, 
our assembly of nervous affections of the stomach, for winch no morbid 
structural setting was found, was adopted into our nomenclature and was 
not disputed by most of our clinicians 

Heieafter, as now, we shall doubtless admit that this was a decided 
advance, but already we are discovering that we had in se\eial instances 
misconceived the real meaning of the situation In accepting the doctrine 
that we might have an array of motor, secondary, or sensory distuibances 
merely as the expression of a neurosis, we became too oblivious of the fact 
that this supposed neurasthenia might m fact rest upon some definite local 
disease that escaped detection 

7 Functional Disturbances m Relation to Structural Disease — 
This oscillation of opinion that makes for a resting m the tiuth has come 
m part as a result of the suigical treatment of abdominal diseases It 
was seen that after the removal of gallstones and the drainage or excision of 
the gall-bladder, not a few of the supposed neuroses promptl}' disappeared, 
and the physician who had rested satisfied with the diagnosis of hypeichlor- 
hj'dria v as disconcerted Probably v e have yet to learn the full number and 
the importance of the gastric phenomena that may de^elop as the result 
of iriitation m the gall-bladdei and its vicinity We are already" aware 
that this irritation occasions gastric hj'peraesthesia, hyperchloihydria, and 
hypersecretion, besides the syndrome of transient pyloric obstruction with 
characteiistic delay m emptying the stomach and that w'ell-known tram 
of s>Tnptoms which comes from food stagnation This latter e^ent may 
be encountered m cases m which there is no actual stenosis, no structural 
narrowing of the pylorus or duodenum, but, as pointed out by Soupult 
and others, meiety a reflex or spasmodic affection of the pylorus, with or 
without coincident deiangement of gastric secretion, but, necessarily, with 
serious digestive disturbance both m the stomach and duodenum 

We have long know n that this tram of events was a natural accompani- 
ment of pjdoric or duodenal ulcer Now that cholecystitis is admitted as 
a cause, there is difficulty in persuading some men to behe^e that pi lone 
spasm e\er occurs as the result of a neurosis, on the contiary, they hold 
that there is alw'ays local irritation in the region of the pylorus if it could be 
found The}^ affirm the local cause and lea^ e the burden of proof w ith those 
who jet hold the position that there remains a proportion of cases in which 
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the functional element is the only and sufficient cause As the evidence 
that may be adduced in supporting this opinion has a fitting application 
to other supposedly functional disorders, it may be profitably mentioned at 
this point 

To begin with, only a neurotic origin has been able to explain a few 
of the reported cases of congenital pyloric stenosis Then there is the 
analogy of spasm m the sphincter poition of other oigans The idiopathic 
dilatation of the oesophagus following cardiospasm which Meltzer has eluci- 
dated, IS an example, to which may be added vesical and anal spasm, besides 
the involuntary contraction m laryngismus, vaginismus, etc Still further 
evidence is found in the cure of these morbid contractions by measures 
directed solely toward calming excitability Finally, the surgeons have 
learned from unfavorable experience the futility of attacking neurotic affec- 
tions by operative measures, for the s}Tnptoms not only continue, but often 
increase thereafter That there may remain some obscure and hidden 
structural defect is of course possible, but, m the light of all facts, improbable 
Indeed, when we come to analyze the cases of pylorospasm secondary to 
a diseased gall-bladder, it will be found that some of them present no signs 
of former perigastritis nor extension of inflammation to the pylorus or 
duodenum In these very cases, then, we must admit some indirect functional 
excitation, differing, it is true, fiom our conception of a neurosis, but leaving 
still something that morbid anatomy fails to explain 

An unpre]udiced view of all sides of the question would seem to warrant 
our granting that a disordered nervous system may at times give rise to 
cardiospasm or pylorospasm, but the warning should be kept m mind that, 
except m comparatnely manifest cases, we should seek the cause m some 
marked irritation at or near the vicinity of the abnormal contraction 
8 Structural Changes Resultmg from Functional Disorders. — 
Accepting the doctrine that many gastric disturbances arise from nervous 
causes with and without assignable nutation at some point i emote from 
the stomach, the question occuis as to how far it is possible for structural 
diseases of the stomach to follow as a secondaiy result of severe or prolonged 
insult to the nervous system The belief has long been held that gastric 
atony and even dilatation of the stomach may ensue from long-continued 
nervous depression It is not difficult to explain gastrectasis as the result 
of pyloric 01 upper intestinal obstruction, but there is a large residuum of 
cases of this affection in which no obstiuction is found, and their origin is 
usually attributed to prolonged nervous depression and overtaxation of the 
stomach with resulting myasthenia In this connection it is interesting to 
note the rapid accumulation of reported cases of acute dilatation of the 
stomach following surgical procedui es These instances of acute gastrectasiS 
succeeding upon surgical shock are not limited to abdominal operations or 
injuries, for there are well-authenticated cases which have developed after 
extensive injury to one of the extremities, the joints, or subsequent to grave 
pneumonia, or accompanying acute tubeiculosis or carcinoma In a pro- 
portion of these cases a real obstiuction is found, usually m the duodenum, 
occasioned by compression of the gut between the loot of the mesentery 
and the spinal column, the result of dragging of the intestines downward 
This occurs m some conditions involving great lelaxation of the abdominal 
vail In a majority of cases no obstruction or other causes save nervous 
shock has been discovered 
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It would seem that an important lesson is to be learned from these cases 
The fact that dilatation can occur ^Mthln a few houis, with manifestations 
so serious that death usually results unless pioper intervention is resorted 
to, and that this can occur without any diiect injury to the stomach or other 
abdominal viscera, seems a striking illustration of the lelationship that exists 
between innervation and the well-being of the digestive apparatus If 
shock can induce such acute and serious structural change m the stomach, 
we may expect analogous behavior in the intestine and other paits Until 
autopsy becomes more general, we are not likely to know vhat percentage 
of unexpected fatal terminations after surgical operations may depend 
upon this accident 

If acute gastrectasis can arise from great depression of \ isceral innervation, 
it IS conceivable that depression of lesser degree and long continuance may 
lesult m atony, and if to this we add the element of overtaxation of the 
stomach from indiscreet eating, we may easily explain those cases of gastric 
atony which do not result from obstiuction 

One who has had wide expeiience in the examination of gastric contents 
IS aware of the striking influence which the state of the nervous system has 
upon gastric secretion It is not uncommon to find instances of hyperchlor- 
hj'dria which disappear as soon as the patient follows a quiet, orderly life 
On the other hand, m hypochlorhydria systematic rest, with consequent 
improvement in the general health, often leads to the return of normal 
secretion In many instances it v\ ill be found that the neurasthenic state 
that gives rise to the gastric symptoms may not depend upon inherited weak- 
ness nor upon general nervous exhaustion, but, as before mentioned, rather 
upon the oveifatigue of some particular pait of the neivous system Mere 
local treatment of the stomach unaccompanied by impiov'ement m other 
directions is usually unsuccessful in inducing a cure 

One naturally inquires whethei these long-continued distuibances of 
secietion may not lead to inflammatory and other lesions of the gastric 
mucosa Gastritis has been giv'en extensive consideration in most treatises 
on stomach diseases, and vv^hen one recalls the impoitance of the affection, 
this may not seem out of place According to the experience of some, the 
frequency of gastritis is exaggerated and such observers believe that the 
affection is in fact much less common than is usually claimed Neverthe- 
less, gastritis IS a troublesome affection, and its etiology should be carefully 
looked into The disease is to be regarded as an infeetion of the stomach 
One IS impressed, hovv^evei, with the truth long ago pointed out by Beau- 
mont, that the recuperative and regenerative power of the gastric mucosa 
IS remaikable, and we find that not only inflammation, but moderate trauma 
of the stomach, goes on to rapid repair, provided the general conditions are 
favorable What is usually regarded as gastritis is m fact a functional 
irritability of the stomach lining, a hyperiesthesia gastrica, and not a true 
inflammation In the extremes of age, how ev er, or when the resisting power 
of the organism has been greatly reduced by long-continued fatigue, general 
infection, or great nervmus depiession, experience shows that gastritis is 
readily excited, and that, when once present, it is likely to continue until 
the general health is improv ed It is interesting to recall that this also is 
true of the gastric neuroses, and just as hyperiesthesia and motor irregularity 
may be caused and continued by systemic depiession, so also may this be 
true of gastritis Apparently a good deal of confusion exists in the mind 
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of the average piactitionei as to when a case is mflammatoiy and when it 
IS merely one of functional irritability It is important to make the difter- 
entiation, but it is occasionally difficult, as also is the lecogmtion of etio- 
logical factors upon which either affection is based While it is not hard to 
understand how a functional distuibance may arise as a result of nervous 
depression or excitement, the view that gastiitis may depend upon a similar 
tram of circumstances is a view that has not gamed sufficient recognition 

One must not dwell too much upon systemic depression as a cause m 
the development of gastritis, of course, it is only a factor which predisposes 
to infection It is commonly and ] ustly believed that the toxiemias also invite 
gastritis This probably results from a lowering of vitality m the gastric 
mucosa such as the intoxications may induce m other tissues Local dis- 
turbances like acute constipation, hepatic congestion, and overloading the 
stomach are factors which generally aid m setting up inflammatory reaction 
The point should be made, however, that while one person easily with- 
stands indiscretion m diet, another peison under the same circumstances 
immediately suffers from gastritis, and this is tiue because of the loivered 
resistance to infections which exists in certain individuals, a truth that \ve 
find paralleled m the couise of infections in other organs Thus, in indi- 
viduals wffio are predisposed to appendicitis, colitis, and cholecystitis, it is 
possible to find the explanation in leasoning along the lines here indicated 
9 Structure and Function m Eelation to Peptic Ulcer — In the 
search foi the etiology of peptic ulcer we have discoveied a number of other 
things, but not piecisely that, and the ground has been so much tiamped over 
that the boundaiies of the question are considerably obscured It is Inghly 
probable that wffien w^e include in one group cases found postmortem, those 
produced experimentally, and those recognized clinically, ive are not talking 
about one and the same thing m each instance Gastric ulcer has been 
produced m animals experimentally by prolonged feeding on infected food 
Inferentially, the same result w ould obtain in man, nevertheless, except ivhen 
stagnation exists, the stomach wnth peptic ulcer is remarkably free of the 
usual evidences of infection Virchow apparently solved the problem by 
the hypothesis of thrombus, and this has been shown to be tiue of lare cases, 
while it apparently has no place as a cause in the great majoiity A like 
conclusion may justly attach to the theory that gastric hyperacidity, low'eied 
alkalinity of the blood, local trauma, the accidental manifestations of other 
diseases, like tuberculosis, syphilis, scuny, oi diabetes, aie the direct and 
single cause That the gastric mucosa may suffer ulceration like other 
surfaces of the body and from identical causes null probably not be disputed, 
but it IS scaicely justifiable to regard all these as instances of peptic ulcer 
Undoubtedlj'^ some features are common to all these ulceiative gastric lesions 
and the apparently identical processes obsen’^ed m the duodenum, and rarely 
m the cardiac extremity of the oesophagus These common featuies appear 
to arise from the peculiar and similar experiences to which these parts are 
subjected by the digesting and eroding action of the gastric juice upon tissue 
relatively devitalized by any cause wdiatever 

If we limit our attention wholly to these characteiistics of gastric ulcer, 
namely, gastric hyperacidity and general lowering of the vitality of tissue, 
■we fail to account for the special cause that may explain the peculiar charac- 
teristics of the peptic ulcer 

We should arrange and consider the following facts (1) Classical 
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acute peptic ulcer is prone to occur in cWorotic young "women, and, altbougli 
the exceptions are manj^ the rule must not be obscured (2) Classical 
chronic or indurated peptic ulcer is prone to occur in men past middle age 

(3) Peptic ulcer is prone to localize itself either at the lesser curve on the 
posterior surface near the pyloi us, or, as shown by Mayo, m the duodenum 

(4) Its tendency is to continue, to become chronic ( 5 ) Some ulcers show 
immediately a design to perforate, others seem forever limited to the mucosa 
In acute ulcer there is nearly always present an overactivity m the secretion 
of very acid gastric ]uice 

In reviewing these special features we recall unquestioned instances 
tending to nullify the rule, but too much weight should not be given to the 
exceptions in a subject holding so many possibilities of confusion, we should 
rather attempt to trace the usual lines more deeply, while at the same time 
noting and interrogating the unusual After doing this it would seem 
clear that m the gastric ulcer of the dead house we are dealing with several 
entities — differing m cause, tendency, history, and termination — although 
there are certain manifestations m which they are alike 

It V ould seem that there is some as yet unknown factor at ork m the 
cause of true peptic ulcer, some factor which lowers the vitality of tissue, 
especially in certain regions of the stomach and duodenum Apparently 
this factor is relatively common in early adult life m i\ omen, and after middle 
life in men, and in the latter is more disposed to chiomcity What is this 
factor’ Will it be found in the local deftciency of antibodies, as suggested 
by Wemland’ In local ischsemia’ In preceding lesions of neurotrophic 
nature, analogous to herpes or to the perforating ulcer of the integument’ 
These questions remain unanswered, and the operative treatment of gastric 
and duodenal ulcer, while proving that the disease is more frequent than 
we were prepared to admit, and showing that, in men, duodenal peptic ulcer 
IS seen about as often as gastric ulcer, has not materially aided in explaining 
the nature of the process The hypothetical disappearance of antibodies 
may well account for the loss of tissue, but how shall we explain the local 
deficiency m antibodies ’ May this not rest in the neurotrophic realm ’ 

Whatever may be the exciting cause, we are reasonably certain that 
the increased activity of the gastric secretion and its overacidity contribute 
much toward the rapid evolution of the ulcer and toward its chronicity 
The pain and gastric irritability are to be explained m part by the pyloric 
and gastric spasm and by the delay in the onward passage of chyme Thus, 
the rationale of the usual medical treatment by rest, diet, alkalies, local 
sedatives, and external applications is made evident When failure follows 
this treatment, the result would seem to be attributable largely to the fact 
that it requires the utmost attention and pains to prevent interruptions in the 
course of treatment, and that a short interruption may pro^e sufficient 
to overcome what has been gained by days of patient effort Whether food 
IS denied or m proper form is given frequently and persistentlv, the idea of 
of keeping the gastric acidity low and overcoming the element of spasm must 
never be forgotten, even after gastro-enterostomy done to piocure drainage, 
the benefit resulting from a modified diet and a lowered gastric acidity is 
of considerable importance 

By a control of the functional activity of the organ we are able to modify 
the course of the structural disease Of course, this principle is not limited 
to gastric ulcer, but it seems to illustrate the important and persistent inter- 
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relation that exists between oigans and functions Pei haps v,e should be 
more earnest in tracking stiuctuial diseases to a staiting place in functional 
derangement, to the finding ot loweied lesistance in some areas of tissue as 
the result of biochemical deficiency, possibl}^ neuiotrophic in its inception 
All this may strike some men as lacking the evidence of acknowledged ex- 
perience, but such a decision would be premature There are many facts 
to be maishalled in its support The bizarre and rather unaccountable 
manifestations giouped by Osier under the head of angioneurotic oedema 
should be recalled as an illustration of visceral lesions apparently secondary 
to neurotrophic disturbance 

We observe heipes facialis, sometimes persisting for veeks togethei, 
appearing m some individuals whenever the health is depreciated by fatigue 
or other general causes Such eruptions are prone to attack a certain area, 
reappearing m the same place and occasionally accompanied by sev ere pain 

We occasionally observe perforating ulcer of the arm or leg persisting 
indefinitely, resisting topical treatment and recuiring after excision We 
should recall Raynaud’s disease and also the curious non-traumatic hiema- 
toma auris, particularly observed in the insane Marked subcutaneous 
extravasations of blood appear m certain neuiotics in various parts of the 
body, disappeaiing, then recurnng after a period of health In one patient 
the writei observed this at intervals duimg several years, sometimes alternat- 
ing with, sometimes accompanied by, the classical symptoms of gastric ulcer, 
and especially by hrematemesis of grav^e charactei In erythema multiforme 
one may observe the wide involv^ement of the mucous membrane, and one 
severe case was observed m which this disease was accompanied by the 
symptoms of gastric ulcer This collection of presumably neurotic affections 
associated with stiuctural lesions shows an indubitable relation between 
the nervous system and the integrity of the tissue 

We hav'e insufficient experimental evudence to prove that eithei a nerv^e 
lesion or a neuiotrophic distuibance is a frequent cause of peptic ulcei, but 
the behavior of the affection strongly suggests the possibility These state- 
ments are intended to emphasize a principle that seems to be too little lecog- 
nized in pathological processes, that of the very close lelationship existing 
in all parts of the organism between the stiucture and the functions which 
utilize that stiuctuie 

This IS a recurrence of the thoughts already expressed, that we are prone 
to think of structural disease as something separate and apart from functional 
disease It is true that we often find a structural change to explain the 
supposed functional disturbance, but it seems equally true that the functional 
disturbance is the forerunner of an etiological factor m, sometimes the cause 
of, the structural disease 

The hyperchlorhydria so commonly present in peptic ulcer is often intensi- 
fied by food retention, secondary to pyloric spasm, and the same cause is 
responsible for some cases of that condition usually called gastrosuccor- 
rhoea It must be admitted, how'ever, that there are cases without over- 
retention from spasm, cases m wdiich an excess of gastric ]uice is secreted, 
and w'hether this is or is not commonly true m ulcer, the fact remains that 
hyperchlorhydria is generally found It was long believed that this might 
be produeed by local stimulation occasioned by the open ulcer Pawdovv’s 
observations tended to discredit this vnew”^ He failed to excite gastric 
secretion m animals by irritation loealty applied, although juice flowed freely 
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at the sight of food and upon its introduction into the stomach A highly 
acid secretion is made to flow in dogs as a result of faradization of the 
mucosa Recently, A Schiff has been able to e\cite the flow of gastric 
luice by local stimulation when the factor of psychic effects and the presence 
ot food in the mouth or the stomach were eliminated 

Clinically, we And that the acidity is increased by feeding and even by 
the suggestion of eating, as demonstiated by Pawlow But we also knov 
that hypeichlorhydna is piesent in gastiic ulcei even when the patient is 
fasting and when the psychic influence is wanting It is probable, therefore, 
that gastiic secietion is excited by the iiritation of an ulcei as veil as by 
the suggestion oi presence of food in the stomach 

One may conclude that theie is usually an excessive secretion and at times 
letention of gastric juice in this disease, and theie can be no doubt of the 
unfavoiable effect of the hyperacidity in the couise of the ulcei Further, 
we know that chlorosis, so often associated with ulcei, is generally accom- 
panied by hyperchloihydiia, and that an impiessionable nervous system 
at least piedisposes to the ovcrsecietion 

10 The Question of Secretion — The behavioi of the stomach in the 
matter of secietion presents a pioblem not yet satisfactorily elucidated 
By the action of certain proteids upon the mucosa of the pyloric end of the 
stomach theie is excited in the glandular stiucture of the part a substance 
which passes into the geneial circulation, retuins to the gastiic mucosa, and 
excites theiein an active secietion of gastric juice Pawlow and Popielski 
have shown that this secretion occuis after the destiuction of all nerves 
connecting the stomach with the ganglionic centres Edkins has shown 
that it is not the result of a local reflex in the gastric walls, but is owing to 
a chemical influence, in mode of action similai to that of secietin and other 
so-called hormones oi mteinal secietions It is inteiesting to discover that 
the secretions of the stomach are governed by influences other than psychic 
oi reflex nervous mechanisms From the facts belore us must conclude 
that gastiic secietion maj be stimulated by psychic influence, by direct 
stimulus occasioned by food m the stomach, and. Anally, by the specific 
action of some chemical substance formed m the pyloius and acting thiough the 
blood upon the remaining portions of the mucous membrane of the stomach 
We still await the application of these physiological findings to explain 
certain conditions observed clinically Although many cases of so-called 
gastrosuccorrhoea are in reality but instances of retention, there remains 
a group of cases which are exempt from stagnation, but m which, although 
the stomach is washed out at bedtime, theie is found a considerable amount 
of gastiic juice piesent in the fasting stomach in the morning Sometimes 
the secretion is so excessive as to lead to morning vomiting, m contrast is 
achylia gastnca, in which no secretion whatevei can be discovered Some 
patients who suffer fiom hypersecretion suddenly, and so far unaccountably, 
experience a diminution or suppression of secretion, in other v ords, a patient 
who one day is an example of hyperchlorhydna, on the succeeding day or 
week will show a continued absence of hydrochloiic acid free or combined 
When gastrie secretion is for a long time absent, we desciibe the condition 
by the term “achylia gastnca ” This affection, m at least a proportion of 
eases, seems to be unrelated to any moibid change in the structure of the 
gastric mucosa In prolonged cases the glandular structure undergoes 
atrophy, and restoration of secretion becomes impossible. 
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It would be easy to explain these cases from the standpoint of inflammatory 
or degenerative processes in the mucous membrane of the stomach, but 
such conditions aie appaiently absent in the early stages of a laige propoition 
of cases At times the disease is susceptible of satisfactory impiovement 
following local stimulation and general treatment, but a large number 
remains in which the set of the disease is toward peimanent loss of function 
Month by month the secretion becomes less, until finally it disappears alto- 
gether, often without marked subjective symptoms of gastric disturbance 
Laclcing the stimulus of the fiee hydrochloric acid, the pyloius does not 
contract firmly, and the unchanged gastric contents pass into the duodenum, 
sometimes very soon after the meal is eaten In such cases the stomach 
will be found empty an hour after the ingestion of food, or if the stomach 
tube IS employed soon enough to regain the stomach content, it will be found 
to have undergone no digestive change except such as depends upon the 
action of the salivary ferments Since we have come to look upon the quantity 
and quality of gastric juice as the normal stimulus of duodenal digestion 
and as the signal for secretion m the pancreas, liver, and intestine, it is diffi- 
cult to understand how patients suffeimg from achylia gastrica are enabled 
to continue m fair health and with model ately good general nutrition Such, 
however, is the case, although it seems to be contrary to what we are led to 
expect from our physiological study of the relation of the gastric secretion to 
intestinal digestion Patients with achylia gastrica followed for fifteen years, 
while nevei well, are yet not materially worse than at the beginning of the 
observations In some instances there was apparent impiovement which 
coincided with pregnancy and disappeared as soon as the period of lactation 
had passed 

In health the amount of pancreatic secretion seems to be controlled by the 
stimulus received m the duodenum from the gastric juice, therefore a very 
acid secretion should excite a proportionately active duodenal and pancreatic 
secretion On the other hand, a lowered gastric acidity should be followed 
by lowered secretion fiom the other digestive glands While this correlation 
and interaction between the digestive secretions seem normally to pioceed 
m an ordeily way, theie must occur some deviation from the principle m 
case of achylia, otheiwise we should find the disease to be a much more 
serious one than it actually is Starling shows that the secretion from the 
pancreas is induced through the action upon it of secretin and apparently 
without the intervention of nerie mechanism While this seems probable 
from physiological experiment, it does not perfectly accord vith clinical 
experience 

On examination of the stools of patients with achylia gastiica, although it 
IS common to find that too great a proportion of the food is passed undigested, 
and although probably a certain amount of it has undergone disintegration 
through the action of bacteria, still it is evident that the patients digest and 
assimilate a reasonable proportion of food, as they are able to maintain 
their weight at a somewhat lower standard, and to develop a fair, although 
diminished, energy We have m the recent accounts of the physiology of 
digestion an explanation of certain of the phenomena observed m achylia 
gastiica, but we are embarrassed m that they explain too much In other 
words, we find that the victims of achylia gastrica suffer far less than should 
be expected m view of an analysis of the facts 

It would appear that some of the secretions are activated through ceitam 
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stimuli with which we are as yet unacquainted, although it would be diflB- 
cult to explain the comparatively good state of health which many patients 
enjoy subsequent to closure of the pylorus associated with gastrojejunostomy 
Jaworski affirmed that if hydrochloric acid m weak solution was allowed 
to remain sometime m the stomach m case of achylia gastrica, pepsin 
eventually appeared Following this suggestion, Sailer reaches the con- 
clusion that liydrochloiic acid as a remedy should be administered m 
achylia gastrica, but that it should be given before and not after meals, 
as IS usually practised 

It is interesting m this connection to consider the question of natural 
and artificial inhibition of peptic digestion There are cases m which, 
despite high acidity of the gastric content, depending upon free hydrochloric 
acid, proteolytic digestion does not proceed, something has blocked the 
digestive process The explanation of this inhibition has been sought for m 
various directions Apparently there are some natural causes of inhibition, 
perhaps depending upon the stomach itself through the formation there of 
antibodies But certain foods and drugs also exercise an inhibitory action 
on digestion The albumoses, gelatin and maltose, for instance, have a 
definite inhibitory effect, w'hile lactose and most carbohydrates have none 
In certain instances the concentration of the gastric juice is found to interfere 
wuth the digestion of proteids as well as other foods, and wffien the secretion 
of the stomach is diluted the digestive process is apparently favored These 
facts may account for the curious behavior of the gastric digestion often 
observed clinically, the total acidity of the stomach content may be high, the 
amount of free hydrochloric acid may be above the recognized standard, and 
yet digestion does not proceed In reviewing the question Sailer concludes 
that, after attributing to certain foods and drugs the power of inhibiting 
gastric digestion, and admitting that the element of concentration under 
special conditions operates to produce a like effect, there remains a group of 
facts that may be best explained on the hypothesis of the presence of an anti- 
pepsm such as has been announced by Danielewsky and Wemland This 
substance may have a role, not only in protecting the walls of the stomach, 
but also, m certain conditions, of inhibiting proteolysis m the gastric contents 

As previously stated, the physiological stimulus for the secretion not 
only of panel eatic juice, but also succus entericus and bile, is free hydrochloric 
acid, passing with the chyme into the duodenum When m the absence of 
gastric secietion the duodenum is deprived of its normal stimulus, wffiat is 
it that invokes the pioduction of secretin’ Granting that this substance 
is the natural stimulus for secretion of the liver, pancreas, and intestine, it 
w'ould follow' that intestinal digestion w'ould cease if secretin w'ere withheld 
fiom activity In actual piactice w'e observe that with long-continued absence 
of gastric secretion, a ceitam proportion of patients show very defective 
intestinal digestion In other cases the intestinal digestion seems very 
satisfactory, and w'e aie forced to conclude that besides the acid secretion of 
the stomach there must be some other agent that acts to stimulate the pro- 
duction of secretin Whatever this agent may be, its presence is more 
manifest in some cases than m others, if w'e are to explain thereby the varia- 
tions seen m the intestinal digestion occurring m cases of achylia gastrica 

It IS found that oil passing into the duodenum acts to stimulate the pro- 
duction of secretin w ith an efficacy second only to that of the acid chyme 
Probably the fatty foods m a measure replace the function of the gastric 
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juice in setting the secretion into circulation in cases of achylia gastnca 
There would seem to be a clinical confirmation of this statement in the 
successful therapeutic use of oils m relieving the diarrhoea that is sometimes 
such a troublesome symptom in achylia gastnca 

Anothei and important mattei relates to disturbances in metabolism, and 
more paiticulaily vhen this involves the question of functional disturbances 
of the hvei Careful examination of the stools shows that there is a wide 
■variation m the amount of biharj’^ coloiing matter discharged in the intestine 
The study of the quotidian secretion of the bile, so far as can be judged by 
that which escapes through a biliary fistula, confirms the belief that at 
least one function of the liver shows consideiable change in activity from 
time to time Fiom the evidence we may conclude that these temporary 
modifications of hepatic function aie diiectly influenced through the nervous 
system, through psychic impulses, excitement, fatigue, or depression Drugs 
have comparatively little effect on the secretion of bile, appaiently more 
upon metabolic processes, but the state of the nervous system seems to be 
potent in this regard 

^ The secretion of bile is stimulated by the administration of biliary salts 
and m a somewdiat less degree by the taking of oils In health the entrance 
of acid chyme into the duodenum excites the outflow of bile, a result appar- 
ently dependent upon the action of hydrochloric acid upon the mucous 
membrane of the duodenum, thereby leading to the production and absorp- 
tion of secretin m the blood It will thus be seen that the mechanism of 
the secretion of bile seems identical wnth that of the pancreatic juice In 
each case it seems to lequire the presence of secretin carried through the 
blood to the organ m question 

11 Infection m Relation to Digestion —The importance of recog- 
nized infection in the etiology of structural diseases of the liver and biliary 
apparatus leads to the suspicion that unknown infections of moderate activ- 
ity have much to do wuth the variations of functional powder of the liver that 
aie commonly ascribed to other causes It must be owung to an acquired 
or mheient resistance that the liver is not more markedly and frequently 
deranged than it is by the occurrence of a relatively unw'holesome condition 
of the gastio-mtestmal tract Clinical experience leads to the conclusion 
that the constant presence m the intestine of pathogenic microorganisms 
and other sources of intoxication, w'hich may not materially disorder the 
economy, must be tolerated by means of some form of immunity It is 
further observed that -w ith unusual nervous depression this protective barrier 
of immunity becomes insufficient, the well-knowm symptoms of toxiemia 
result, and not infrequently of infection as w'ell 

Undoubtedly these manifestations are not confined to the liver, for w^e 
perceive similar occurrences in the parenchyma of the stomach and intestine 
in gastro-enteritis It can scarcely be an eiror to infer that organs that are 
so intimately corielated and so largely influenced by the sympathetic system 
of nerves must leact to untow'ard nerve influences, and under such circum- 
stances, when, so to speak, “the guard is down,” the infection most readily 
breaks through and intoxicants still further perturb the function AVe may 
find illustrative examples most often in young children, as in the effect of 
fright, injury, oi heat exposure 

12 Visceral Blood Supply m Relation to Digestion.— This resist- 
ance to disease on the part of the liver seems to be proportioned m a measure 
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to the liberality of the blood supply, and fails when, from narrowing of the 
hepatic artery, the supply of oxygen is decreased 

Years ago it was suggested that in case of unusually laige and numerous 
inosculations of the branches of the poital vein with the systemic veins, 
a sufficient auto-mtoxication to produce definite symptoms might result 
The explanation of coma in hepatic cirrhosis was adduced as an illustration 
The introduction of epiplopexy, practised by Thalma, has enabled us to 
observe effects of such inosculations artificially produced, and it must 
be admitted that some justification is found for the claim that toxic effects 
may be induced m this way Especially is this true before the organism 
has accommodated itself to the change m the circulation, and presumably, 
also, when the portal blood is for any reason m a specially toxic condition 

While it is impossible to measure the precise responsibility of each fact 
that operates m the development of the morbid process, it is evident that 
weight must be given not only to that which circulates in the blood, but 
to the volume of blood as well, and it is for this reason that of late more 
thought has been given to the question of sclerosis m the abdominal aorta 
and its branches 

Not alone the livei may be the victim of these vascular defects, but also 
the other abdominal viscera Thus some forms of pancreatitis are to 
be explained, and not a few instances of that disease of multiple etiology, 
colica mucosa Arteiioscleiosis, aortitis, and para-aortitis abdominis may 
be held to account for many degenerations, functional disturbances, and 
special symptoms of the digestive apparatus Among the latter are included 
neuralgias, motor disturbances and lowered secretion 

In those, free from structuial disease of the vessels, troublesome visceral 
disturbances resulting from vasomotor excitation 01 depression may occur 
Perhaps certain affections whose origin is attiibuted to perturbation of the 
nervous system, and which are called functional, are so m a different sense 
than that conceived They may pioperly be charged to morbid conditions 
of the vasomotor centres 

This would seem to be true especially of mucous colitis, an affection 
that has been accounted for by many moibid processes, some of 
them opposite m nature, but all perhaps possessing in common the 
quality of excitement or depression of the blood supply through disturbance 
of vasomotor centres or through more direct influence, and hence leading 
to prolonged congestion or ischaemia of the colon What is true m this 
part of the intestine may well be so in other parts and other organs Vaso- 
motor disturbance is an old conception, long used to explain visceral diseases, 
and although this view has been carried to extremes, it has never been quite 
dislodged, and undoubtedly, m a proportion of cases, is a source of 
trouble 

A passive congestion of the abdominal viscera, so frequently met vith 
as a result of cardiac failure or pulmonary obstruction, at once induces a 
lowered functional activity and later degenerative structural changes At 
first there is depression of the specific secretions vith an increased activity 
of the muciparous glands The motor function of the stomach and intestine 
becomes hesitating, iiregulai, and feeble, disco mfoit or distress is experi- 
enced, digestion is delayed and imperfect, while an exuberant grovth of 
bacteria leads to fermentation and increased toxicity of the gastro-mtestinal 
contents A lowered resistance of the tissues favors the entrance of patho- 

' VOL V— 3 
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genic microorganisms and the setting up of inflammatory changes of a low 
order which, with the assistance of an increased toxicity, account for the 
degeneration of the parenchyma and the successive ingrowth of connective 
tissue to be observed in the digestive organs m all instances of prolonged 
portal stasis 

13 False Combinations of Secretion —Disharmony. — The inter- 
relation of the secretions, the enzymes, and activating substances form a 
complex but mteiesting field of study By conjoint action they apparently 
lead to amazing lesults, some of them still remaining incomprehensible 
There are both clinical and expeiimental reasons foi believing that dis- 
harmony in their physiological reactions may result in profound disoidei 
of the digestive organs and even m the most seiious organic diseases Pei- 
haps no bettei instance of the lattex can be pointed out than pancreatitis 
induced by expeiimental injection of the duct of Wiisung vith bile, as 
shown by Opie, or with artificial gastiic juice, as in Flexner’s experiments 
Undoubtedly certain cases of pancieatitis follow obstiuction in the ductus 
choledochus at the ampulla and the escape of bile into the pancreatic duct 
Possibly the more acute cases may ensue fiom the entrance of gastric juice 
into the pancreatic channels passing from the duodenum This seems 
more probable m light of the work of H U Williams He shows that gall- 
stones may so far dilate the outlet of the ductus choledochus as to make 
easy the entrance of duodenal contents, including bacteria and chemical 
agents, uhich might thus find their way into the pancieas He succeeded 
in demonstiatmg this by expeiimental woik on animals These dramatic 
and antagonistic results of misplaced physiological secietions seem in part 
to be demonstrated by the relief observed to follow the drainage of the biliary 
tract in chronic pancreatitis There are doubtless other instances of injury 
inflicted inside the redouts and not by the enemy Some of these we rather 
dimly perceive, others are undiscovered, yet we see their results 

14 The Place of the Biliary Tract m Digestive Pathology —The 
gall-bladder is a prolific source of disease in the abdominal organs 
The observations of Riedel and the experiments of Mignon show that a 
great proportion of diseases of the gall-bladder develop as the result of 
infection, a statement which applies with equal force to the various forms 
of cholangitis Without enteiing into the discussion of the means by which 
microorganisms find entrance into the bile passages, we find them present 
there, and as a result, an inflammation of greater or less severity is often 
established The more acute infections give rise to suppuration or neerosis 
of the gall-bladder, while the milder ones set up an inflammatory oedema of 
the lining mucosa, and thus embarrass the natural ebb and flow of bile The 
lining of the gall-bladder is not destroyed, but is irritated, and, as a result, 
an excess of cholesterin is secreted and the changed condition of the bile 
contained in the gall-bladder leads to the formation of calculi, in the centre 
of which, if the stones are recently formed, colonies of bacteria are usually 
found The conditions which seem most favorable to the enlargement of a 
biliary calculus appear to be a slight inflammation of the lining of the gall- 
bladder with temporary and lecurring obstruction to the cystic duct Under 
these conditions the stone is likely to increase by laminated formation, and 
its presence m an irritated gall-bladder may exeite spasm of its walls, which 
induces the symptoms known as hepatic colic Sometimes a calculus is 
ex'truded, occasionally lodging at the outlet of the cystic duct, at other 
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times passing into the ampulla, finding its way thiough the papilla, iteseapes 
into the intestine 

The inflammation of the biliaiy apparatus and the increased tension put 
upon it lead to more or less peimanent changes in the paits, such as dila- 
tation of the biliary canals, widening of the outlet of the choledochus, and 
inflammatory adhesions uniting the gall-bladdei to the suriounding parts 
Coneurrent with these e\ents there is usually much sympathetic distuibance 
of othei viscera, especially the abdominal, sometimes of a character so 
intense as to distract the attention of the patient and physician from the 
original seat of double With the biliary appaiatus ciippled as above 
desciibed, futuie infection is facilitated, and lecurrence of cholecystitis and 
cholangitis aie frequent unless the patient acquires an immunity through 
improvement in the general health 

15 Some Peculiarities of Pancreatitis — As before stated there seems 
to be a deflmte relation between diseases of the biliaiy apparatus and pan- 
creatitis There is accordingly a belief that this disease, whether acute 
01 chronic, follows upon the entrance of infectious microorganisms through 
the duct of Wirsung While this is doubtless true in a proportion of cases, 
there aie yet instances of acute hemorrhagic pancieatitis in which no infec- 
tion was demonstrable, despite caieful search It is recognized that the 
destruction of the gland and the production of the fat necrosis of Balser, so 
often an accompaniment of the acute forms of the panereatitis, are deflmte 
lesults of autolysis of the gland structure through the action of us own fer- 
ments and the digestive effect of these ferments on the fatty tissues m various 
paits of the abdomen, and even (through the lymphatics) m other parts of 
the body Hemorrhage into the substance of the pancreas occurs at times 
without trauma, inflammation, or other assignable cause It remains one 
of the unsolved questions 

16 Possible Correlation of the Abdommal Viscera through the 
Sympathetic — There apparently exists a relation between the suprarenal 
glands and the functional activity of the pancreas and liver The appear- 
ance of glycosuria m instances of intoxication with adrenal extract seems 
to bear on this relation The abdominal s} mpathetics are associated closely 
with the function of the suprarenals as well as that of the pancreas and 
liver 

hleltzer found that when the cervical sympathetic ganglion w'as removed 
from animals their pupils dilated w'ldely upon the instillation of adrenalin 
solution Loew'i, suspecting that inhibition of sympathetic nerve influence 
might lead, through action upon the function of the liver, to hyperglycsemia 
and glycosuria, and supposing this sympathetic inhibition to be connected 
with the pancreas, practised the ablation of this organ In the animals 
thus operated on there appeared the usual glycosuria, and, m verification of 
his hypothesis, wdien adrenalin solution wms instilled m the animals’ eyes 
maiked mydiiasis immediately appeared Following this he applied adrenal 
solution to the eyes of 18 diabetic patients, and of these, 10 at once show ed 
mydriasis In 28 non-diabetic patients the reaction failed in all but 2 One 
of these proved to have obstruction of the duet of Wirsung, and the other 
had Graves’ disease 

These results indicate that the functions of the pancreas, the liver, and 
the adrenal bodies are related to the sympathetic nervous sjstem, and the 
same is probably true of the kidney 
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Sialorrlicsa, as a definite symptom of pancreatic disease, is largely discred- 
ited, yet its concurrence must be admitted, sometimes m pancreatic calculus, 
again m cancer of the head, and occasionally associated with transient 
gfycosuria The reality of so-called pancreatic diarrhoea should not be 
too quickly abandoned By the study of the unusual phenomena we may 
dispel the mist that obscuies the field wherein plays some of the most incom- 
prehensible vital piocesses 

17 Splanchnoptosis and Overtension of the Peritoneum — ^The 
displacements of -viscera contribute in several nays to derangements of diges- 
tion Gastroptosis may interfere with the motor function of the stomach 
thiough increased traction upon its membranous supports, thus giving 
rise to discomfort as well as interference with the blood supply The 
results of displacement of the small intestine aie less understood, but ptosis 
of the colon, including displacement of the ciecum and the sigmoid, is not 
infrequently the source of symptoms and of disease The shoi tening of the 
ascending colon, thus laising the ciecum to the upper part of the abdomen, 
the exaggeration of the flexures, and the displacement of the transverse colon 
downwaid so that it appeals as a long loop, occasionally as a double loop 
reaching the pelvis, aie among the dislocations Jacobi pointed out that 
the sigmoid flexuie m the foetus is lelatively veiy long, and this disproportion 
occasionally continues thiough infancy, even to adult life Another common 
defect IS the extension of the so-called omega loop of the sigmoid to the 
right until it may reach the region of the ciecum This is occasionally 
associated with extremely sliaip bending of the sigmoid The displacements 
of the stomach and the colon are apparently more impoitant than those of 
the small intestine, at any rate, they are better understood Prom excessive 
angulation of the sigmoid, stasis and dilatation of the colon are frequently 
developed This angulation is also a contiibuting factor in exciting sig- 
moiditis, and is a source of embarrassment in the treatment of that affection 
Hernia, whether internal or external, is a serious menace, because of the 
danger of strangulation It is not so much appreciated tlujt incomplete 
heinia is often the cause of more or less continuous abdominal distress and 
sometimes severe pain which is experienced m legions somewhat remote 
from the point of iiritation This is seen in the very minute epigastric 
hernise which frequently are found in the hnea alba, and also in incom- 
plete and unsuspected hernue of the inguinal and femoral canals As these 
symptoms have been repeatedly shown to result from external hernia, it is 
fair to presume that like results obtain from internal hernia It is probable 
that some of the patients who have undergone repeated abdominal explora- 
tions, hoping foi a discovery of the source of the pain and othei symptoms, 
aie m fact suffering from unsuspected traction of some part of the peritoneum 
or intestine which is caused by hernia 

As vestiges of past inflammation, adhesions of one part of the peritoneum 
with another sometimes remain, and the unnatural traction thus induced 
may so far irritate the peritoneum as to occasion pain and, leflexly, consider- 
able derangement of the digestive processes, or there may be sufficient 
adhesion of the intestine oi stomach to embarrass peristaltic movement and 
delay the onward passage of the contents The symptoms thus induced, 
while of little moment m the more phlegmatic, become important in those 
hypersensitive beings w^ho are prone to have abnormal abdominal sensations, 
and in w'hom an harmonious physiological digestion is more often the exception 
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than the rule In such individuals relief is sometimes obtained by judicious 
medical gymnastics and psychotherapj^, while surgical measures rather 
augment the complaint, either because of the new adhesions formed or be- 
cause the attention of the introspective patient becomes more firmly fixed 
on himself 

According to Wilms, the pain occasioned by disease or irritation m the 
abdominal viscera is really produced by means of traction communicated 
to the mesentery The cerebrospinal system of nerves, distributed to the 
parietal peritoneum, is the seat of most abdominal pain Some think that 
the splanchnic and pneumogastric nerves are not implicated, but that 
abdominal pain is excited only m the endings of the cerebrospinal nerves, 
distributed to the paiietal peritoneum (Lennander) Traction upon the 
mesentery or upon the adhesions iiritate these sensory nerves Over- 
distention of a loop of intestine leads to sti etching of the mesenteiy and 
indirectly to tension of the parietal peritoneum 

From this point of view it is easy to understand how pain may be excited 
in regions somewhat remote fiom the scat of mechanical pressure or tugging, 
such as occurs in hernia, adhesions, and Msceral displacements 

18 Psychoneuroses m Relation to Digestion —Frequently an asso- 
ciation exists between digestive disturbances and the more definite neuroses 
and psychoses Long continuance of infection of the digestive tract inducing 
a lowering of the general nutiition, leads to depression or irritation of 
nerve tissue, and sometimes appears to be the exciting cause of brain dis- 
ease and also adds to its continuance This is shown by the maiked improve- 
ment that follows an enlightened course of dietetic and other treatment 
especially directed to the betterment of primary digestion On the other 
hand, the lowered vitality, induced by definite nerve disease, is almost 
invariably accompanied by digestive disturbance Illustrations of this 
fact are observed when the nervous disease rests upon inheritance rather 
than upon long-continued neive strain It is probable that infection 
and toxiemia are much concerned in these morbid processes, both nervous 
and mental With a lowered resisting po'ner, infection of the digestive tract 
IS easily excited 

Under these conditions the auto-intoxications increase because of accom- 
panying faulty elimination It is commonly observed that victims of nervous 
or mental disease suffer from urinary inadequacy, and from depression of 
the other emunctoiies To this may be added the element of faulty metabo- 
lism which succeeds upon disturbance of organs of internal secietions, as, 
for instance, the adrenals and thyroid Enteroptosis with atony and dila- 
tation of the hollow'^ abdominal viscera is frequently encountered in the 
neurotic and the insane Besides, congestion and degeneration of the glandu- 
lar structures often occur, including the liver and pancreas, as well as the 
secreting tissues of the stomach and intestine 

19 Vanations m the Intestinal Flora m their Relation to Diseases 
of the Digestive Tract — The character of the intestinal flora, particularly 
that of the colon, is a matter requiring careful consideration The impor- 
tance of this subject is emphasived by the suggestions of Metchnikoff and 
the results of treatment reported by Tissier When patients are deprived 
of foods containing animal proteids, remarkable improvement is reported 
to follow^ the deliberate attempts to plant new’^ orders of bacteria, the presence 
of which IS antagonistic to those microoiganisms more especially concerned 
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in the putrefaction of animal proteids and the incidental production of toxic 
substances 

To recur to the question of motor insufficiency and imperfect drainage, 
the importance of which, in the clinical course of digestive disease, has 
been pointed out, the matter appears more conspicuous m the light of the 
bacteriology of the intestine 

Indication for attention to this source of trouble may be found in the urine 
While we know that certain urinary toxins are the products of metabolism 
more or less normal, and hence depend upon the state of the cellular tissues, 
clinical observation and laboratory study' reveal that, to a considerable extent, 
other urinary toxins develop m the intestine 

The infections of the gastro-intestinal tract occur both with and without 
inflammation, but m either event the}' are accompanied by derangements 
of secretion Subacute gastro-enteritis may be followed by degeneration of 
the glandular parenchyma and even by exudation into the muscular layers, 
followed by round-cell infiltration and subsequent motor weakness of the 
stomach and intestine 

It IS because of the similarity in the symptoms between functional derange- 
ments on the one hand and of infection and inflammation on the other 
that there has arisen the confusion m differentiating these conditions The 
difficulty IS not lessened by the fact that infection is prone to follow certain 
of the neuroses, in fact, they often co-exist Lowered vitality of a part 
favors infection, and then there exists a causal relation between neurasthenia 
and appendicitis, colitis, or other inflammatory involvement of the digestive 
apparatus 



CHAPTEE II 

DISEASES OF THE MOUTH AND SALIVARY GLANDS 
By DAVID RIESMAN, M D 

A THOROUGH examination of the mouth by all available methods is of great 
value, not only m the study of diseases localized in or confined to the oral 
cavity, but also in the investigation of general morbid states Unfortunately, 
the present age trusts so much to its instruments of precision that the powers 
of observation, the training of which made our predecessors diagnosticians 
of no mean calibre, are permitted to he dormant But there is no reason 
why dexterity m the use of scientific instruments should not go hand in 
hand with skill in the use of the unaided senses 

A proper study of the mouth comprises inspection of the lips, gums, teeth, 
tongue, floor of the mouth, salivary glands, and general buccal mucous mem- 
brane In cases of disturbed taste, false teeth and plates should be remo^ed 
to ascertain their condition and that of the parts with which they are m 
contact The sensation of taste should be tested in the accustomed ways, 
the saliva should be examined as to its consistency, quantity, odor, reaction, 
and chemical composition A bacteriological study of the mouth may at 
times prove useful, and should be undertaken v hen gonorrhoea, diphtheria, 
tuberculosis, or other specific process is suspected Palpation may often 
aid inspection 

Bacteriology — The mouth is the constant habitat of many bacteria, by 
far the largest number of which are harmless saprophytes , but there are some 
that possess pathogenic properties, which they display, either m the mouth 
or elsewhere, when suitable conditions obtain If the care of the mouth is 
neglected, the number and variety of pathogenic and non-pathogemc bac- 
teria increase The bacterial flora of tlie mouth is of course dern ed chiefly 
fiom without, from the air, food, and drink, but when mfectne processes 
are active in the organs or parts communicating directly or indirectly with 
the mouth, the bacteria concerned m them may find their v ay to the oral 
cavity Thus m pulmonary tuberculosis, tubercle bacilli may he deposited 
by the sputum m the mouth, and it has been shown by Riedel and Kraus 
that the salivary glands are capable of eliminating bacteria circulating m 
the blood Such bacteria may then appear in the saliva 

Despite the fact that the oral caMty teems with bacteria, vounds about the 
mouth usually heal by first intention This is to be explained bi the fact 
that the saliva is after all, as ClairmonP has shov n, not a good culture medium 
for bacteria, although its bactericidal pov er is extremely weak 
Aside from individual differences, there is a natural difierence betv^een the 
saliva of the submaxillary and that of the parotid gland In most animals 

* Wien klin Woch , 1896, Nr 47 

(39) 
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the first furnishes a secretion that has only a slightly deleterious action upon 
bacteria, while parotid saliva is capable of inhibiting the growth of several 
species of organisms Those of the pyogenic group seem to suffer most m 
that respect, especially if the secretion is artificially stimulated When 
abundantly secreted, the saliva may become sterile 

The researches of W D Miller^ have shoM n that there is a group of bac- 
teria moie or less peculiar to the mouth Then identification, however, 
IS not yet complete, as the majority have been found m stained preparations 
only, and have not been cultivated on ai tificial media 
The following are the most constant mouth bacteria 
Leptothnx tnnormnata (Miller) occurs in all mouths where a white deposit 
is found along the gum margin 

Bacillus maxrmus (Millei) is the largest of the buccal organisms and is 
found especially m dirty mouths It is similar to the Leptoihrix buccalis 
maxima (Miller), the diffeience being that the latter does not give the iodine 
reaction, and has segments of greater length, but it may be that the two 
are identical 

lodiococGUs vaginatus (Miller), accoiding to Migula,^ is really a mixture 
of bacteiia 

Micrococcus gingivae (Millei), found m pyorrhoea alveolaris and also m 
healthy mouths, produces abscesses m mice 

Chdotlmx huccahs is found attached to the teeth and m carious dentine 
Sti eptococcus hevis is the most common species of mouth bacteria By 
using it as a test, Gordon was able to detect contamination with minimal 
quantities of saliva, and to prove that duimg speaking, particles of saliva 
were dispersed a distance of forty feet in fiont and twelve feet behind 
him 

Bacillus gangiencc pulpm is found almost constantly (95 3 per cent) in 
diseased pulps and m dental caries It possesses the power of producing 
gangrene of the pulp and softening of the teeth 

Bacillus necrodentalis occurs m deep layers of carious dentine 
Bacterium gingivitidis (Kruse) was found m the mouth during an epidemic 
of scurvy 

The othei bacteria that ha^ e been found m the mouth, and which are more 
important fiom a clinical point of view, are Staphylococcus pyogenes, Strep- 
tococcus pyogenes, Bacillus pyocyaneus, and the pneumococcus These 
are sometimes found m the mouths of healthy persons Longcope and Fox® 
have shown that virulent forms of the streptococcus and pneumococcus 
are more common in the mouths of healthy persons during the winter months 
than at other times 

Fnedlaender’s pneumobacillus. Bacillus pseudodiphthericus, and Bacillus 
diphtheruB have also been found The last is of course present when diph- 
theria exists, but may also be present m a considerable number of healthy 
children Erich hluller^ found it m 24 out of 100 children examined 
The Bacillus tuberculosis is piesent m the fluids of the mouth m per- 
sons suffering from laryngeal and pulmonary tuberculosis, when the sputum 

’ Die Milroorgamsmen der Milndhohle, Leipzig, 1892 
^ System d BaLtenen, ii, p 218 

^ Bulletin of the Ayer Clinical Laboratorii, Pennsylvania Hospital, iii, 1906 
* Jahrbuch f KinderheilL , Band xliii, 54 
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contains the organism This makes the saliva a means of disseminating 
tuberculosis 

The bacillus of glanders, the bacillus of rhmoscleroma, and Bacillvs 
leprcB may be found m the mouth 

The Bacillus fusiforrms of Vincent, according to its disco veier, is nor- 
mally present in the mouth ^ Its lelation to ulcerative stomatitis is discussed 
farther on 

The Organism of Foot and Mouth Disease — SiegeP found m human 
beings and in cattle suffering from foot and mouth disease a short non- 
motile bacillus, Gram negative, growing at room temperatuie on all media, 
and pathogenic for pigeons, pigs, calves, and young cattle, but non-patho- 
genic for rabbits, guinea-pigs, mice, dogs, and cats 

The virus of rabies is piesent in the saliva of lowei animals suffeimg fiom 
rabies Its nature is unknown 

Spirochsetes — Spirochsetes are motile spiral oiganisms devoid of flagella 
and possessing an undulating membrane They aie common in the mouth, 
but have not yet been sufficiently studied They aie often associated 
with fusiform bacilli, at times also with a curved, sausage-shaped organism 
that was originally described by Miller as Spii ilium spuhgenuvi The Spii o- 
cliaita deniium of Millei, which was found by Ivoch m the coveimg of both 
carious and sound teeth, and by Migula m association with othei dental 
bacteria, requires further identification 
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Oral Sepsis — Canes of the teeth, alveolar abscess, and various forms 
of stomatitis, being bacteiial processes, may lead to disease at a distance from 
the mouth m one of two ways (a) By the absorption of to\ms and bacteria 
into the blood stream , (6) by the swallowing of pus containing to\ms and 
bacteria 

(а) It IS not improbable that some cases of cryptogenetic sepsis, ulcerative 
endocarditis, etc , have their primary source m the mouth 

(б) William Hunter^ considers oral sepsis a factor of great importance m 
the pathogenesis of pernicious amemia The sv allowing of pus m dental 
carionecrosis, m alveolar abscess, and m stomatitis leads to septic gastritis 
The writer has looked m ram in a number of cases of pernicious aniemia 
foi sources and signs of oral sepsis, although he has noticed the glossitis to 
vhich Hunter calls attention Yet whatevei the results of suppurative and 
necrotic processes m the mouth may be, Hunter’s insistence on the impor- 
tance of combating them is entirely n arranted The general practitioner, 
as a rule, pays too little heed to the condition of the teeth Wherer er there 
are carious cavities, they should be cleansed and filled, if that is possible 
Rotten stumps should be pulled out and replaced by ai tificial teeth Not 
only will mastication and, indirectly, digestion be improred thereby, but 
possible sources of infection that may crentually impair the health are 
removed 


' Ann dc I’Inst Pasteur, 1S99, xiii, p 609 

= Dcutsch mcd Woch , 1891, Kiv, 1894, IS und 19, Arch f Laryng , 1895 
^ Pernicious Ananma, London, 1901, p 200 et seq 
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Offensive Breath. — The unfortunate possessor of an offensive breath 
IS seldom directly awaie of it Among the causes of the condition are lack 
of caie of the mouth, mouth breathing due to the existence of adenoids, 
enlarged tonsils, or liadly placed teeth, pooily fitting artificial devices, 
ozena, empyema of the antrum, tonsillitis, diphtheria (in the last the odor is 
chaiacteristic) , local diseases of the mouth, as the vaiious forms of stomatitis, 
especially the meicurial foim, scurvy and caries of the teeth In most 
acute febiile diseases the breath is moie oi less offensive, m typhoid fevei it 
IS quite peculiar An offensive bieath moie or less chaiacteristic of the 
disease is, accoiding to Rolleston, found in ciirhosis of the hvei It is 
described as cadaverous, and resembles the smell of dried and decomposing 
blood It IS probably due to a failure of the antitoxic function of the hvei 
and the consequent passage into the blood of poisons generated m the 
alimentary canal Hence, it is a bad omen 

A sweetish breath is common in chlorosis and in diabetes, the odor is 
fruity m diabetes with acid intoxication, also m the non-diabetic forms 
of the acidoses, a urinous odor is found m uraemia, and a peculiar odor diffi- 
cult to desciibe characterizes septicaemia A permanent offensive breath 
IS found in diverticulum of the oesophagus and m certain cases of atony 
and dilatation of the stomach The odor in the latter cases is probably 
disseminated by the expiratory air, the gases pioducmg it being taken up 
by the blood and eliminated through the lungs This is also true of some 
cases of cystitis with ammoniacal decomposition of the urine An offensive 
bieath is common in carcinoma of the larynx, in some foims of bronchitis, 
in pulmonary tuberculosis when there are cavites, and in abscess and gan- 
grene of the lung A paiticularly lepulsive fetor is sometimes due to putrid 
plugs in the ciypts of the tonsils In hiemoptysis the breath has a some- 
what sour odor There is sometimes an offensive bieath in menstrual 
disorders and after the use of certain diugs, as aisenic, phosphorus, the 
bromides and iodides The offensive odor following the abuse of alcohol is 
more often due to fusel oil and othei mgiedients than to the alcohol itself 
Treatment — ^hlost important is the determination of the cause and its 
removal, if possible In addition, the use of antiseptic mouth washes is 
indicated Miller highly recommends the following 
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DISTURBANCES OF SENSATION. 

A Disturbance of General Sensation. — (a) Anaesthesia — This is 
usually of hysterical origin, and more often unilateral than bilateral As 
a rule, it extends to all qualities of sensation, heat, cold, stereognosis, and 
taste In the rare cases not due to hysteria, the lesion involves the superior 
or inferior maxillary nerve or the tympanic plexus, or is located in the 
ceiebrum, in which case there is complete anaesthesia of one-half of the 
body (hemiansesthesia) 

(b) Hypersesthesia and paraesthesia (foimication, pricking, tingling) are 
usually the accompaniment of local processes, as the vaiious forms of 
stomatitis, but they may be due to hj'steria oi to lesions of the central 
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nervous system They may, especially pariesthesia, be the precursors of 
anaesthesia and paralysis 

B Disturbances of Taste. — Abolition of taste, agusia, may be general 
or partial, persistent or transitory Transitory agusia depends on local 
conditions, being common in dryness of the mouth, particularlj^ when that 
IS due to oial breathing If partial, it may aftect one-half of the tongue 
or the anterior or posterior portion In agusia of the anterior thud the 
lingual nerve or the chorda tympani is involved In glossopharyngeal 
lesions the agusia affects the posteiior poition of the tongue Centric 
agusia, that is, agusia due to disturbances m the gustatoiy centie in the 
uncinate gyius, is theoretically conceivable, but has not yet been demon- 
stiatcd As has been stated above, agusia may coincide with geneial 
anaesthesia of the mucous membrane, such as is found in hysteiia Hyper- 
agusia IS practically seen only in hysteiia 

Paragusia, or gustatoiy paraesthesia, is common in hysterical persons and in 
the insane, m the latter it is usually an hallucination Sometimes the epileptic 
aura takes the foim of an abnormal gustatory sensation It is also observed 
m some cases of facial palsy and m old cases of otorrhoea, in both of these 
it affects the half of the tongue on the diseased side In persons with fe\ er 
and in those suffeiing from gastric disturbances theie is at times a total 
perveision of taste, on account of which, tastes agreeable to them m a state 
of health become insupportable The writer has had under observation a 
man suffeiing from ncuiasthenia and moderate aiteiioscleiosis, who had 
constantly a sweet taste, foi which no cause could be found Theie i^as no 
diabetes and no abnormality m the mouth to explain it 

In the absence of febrile affections and peiipheral nerve lesions, the prog- 
nosis in paiagusia should be cxtiemely guarded, as it may be a foreiunner 
of mental trouble 


THE LIPS. 

In a state of health the border of the lips is of a bright led color, A\hich 
disappears on piessuie, but returns instantly The lips are smooth oi leiy 
lightly wimkled transversely to the long axis, and somewhat diy to the 
touch, except on the internal aspect There are maiked differences in thick- 
ness and in the amount of mucous membrane exposed A moustache on 
the uppei hp causes it to become thick and also a little elongated A thick 
lowei hp lb characteristic of certain races, and is seen pathologicall} in 
myxoedematous idiots The upper hp is thickened m the scrofulous 

The so-called double hp is an hypertrophy oi enlaigement not of the w hole 
hp, but of the labial glands, which causes a projection between the teeth 
and the red poition of the hp The appeaiance produced is as if the affected 
hp ^^ele doubled, hence the names “levre double” and “ Doppclhppe ” 
According to Eddington,* it occurs in young men, and affects especially the 
upper hp, and, as already stated, is due to an oxergrowth of the labial 
glands A hp thus deformed is liable to become dry, ciacked and ulcerated 
The treatment consists m the remoxal of a strip of mucous membiant, 
including all the enlarged glands 

A change m the shape of the lips may occur as the result of long-continued 


’ Glasgow Medical Tmirnal, 1906, Ixv, p 81 
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moutli breathing The lips are pale, flabby, thin, and shortened in a manner 
preienting then closure 

Fissure of the lips is common, and occurs usually m the centre, but also 
at the angles 

Changes in the coloi of the lips and of the mucous membiane of the 
mouth are common and generally of much clinical interest The lips are 
blue or cyanotic on exposure to cold, in asphyxia, in pneumonia, in emphy- 
sema, in congenital and in some t}pes of acquired heart disease, in medi- 
astinal tumoi, m rupture of an aneuiism into the superior vena cava, in 
polycythiemia rubra, in poisoning vitli coal-tai pioducts, and in some forms 
of intestinal toxiemia (enterogemc cyanosis) In one of the viitei’s patients 
an attack of enterocolitis v as always preceded and accompanied b) intense 
blueness of the lips Palloi of the lips and oral mucous membrane is found 
in anasmia, hemoiihage, chionic parenchymatous nephiitis, and in aortic 
stenosis It is not alvays a positive sign of anamiia, as the blood may be 
faiily normal and yet the lips be pale In conditions leading to inspissation 
of the blood, as in carcinoma of the alimentary tiact, the lips may be of 
a deep-red, almost maroon color In diabetes there is at times a striking 
redness of the lips, vliich the v liter has usually found associated vith a 
similar condition of the ears In jaundice the mucosa on the inner suiface 
of the lips has a yellowish tinge, which becomes moie noticeable if the blood 
IS piessed out with a glass slide This is a valuable means of detecting 
jaundice m the colored race Semmola and Geoffieddd state that if a 
jaundiced patient forces his mouth wide open, h\o yellow streaks can be 
seen on the soft and a portion of the haid palate In lead poisoning, m 
addition to the chaiacteristic blue line along the gums, theie may be flame- 
hke, bluish patches on the inside of the lips In the so-called blue-gummed 
negro, bluish or brownish pigment stains aie seen on the gums, rarely on the 
inside of the lips The presence of brownish patches on the inside of the 
cheeks, on the palate, or lips is an important diagnostic sign m Addison’s 
disease 

Unnatural dnjness of the lips occurs in feveis and m ordinary colds In 
the former the lips and teeth are often coveied with brownish crusts called 
sordes, which when picked from the lips leave a bleeding suiface Tremor 
of the hp IS seen in general paialysis of the insane, m alcoholism, in hysteria, 
and in typhoid and othei long-continued fevers 

Eruptions — The most fiequent is the fever blister — herpes lahiahs, cold 
sore — usually found on the skin surface and red bordei Theie may be 
but a single vesicle, more often there are several, which become confluent 
with the formation of reddish-brown crusts According to Schamberg,^ 
herpes simplex is most coipmon in childhood and early life, 55 per cent of 
the cases occiiinng between the ages of ten and thirty years Herpes is an 
accompaniment of croupous pneumonia, malaria, and cerebrospinal menin- 
gitis It IS comparatively rare, m the writer’s experience, in influenza, and 
exceedingly uncommon m typhoid fei er There is a belief among clinicians 
that the occurrence of herpes m pneumonia is a favorable omen, this is also 
true of herpes in malaria 

Herpes is of infectious origin, but the cause is probably not a single 
specific microorganism 

‘ Tivenheth Centurt/ Practice, jx, p 477 

’^Journal of American Medical Association, March 2, 1907 
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Treatment — Spirits of camphoi freely applied in the earliest stages ma'\ 
abort an outbreak of herpes, the lesions when present may be painted 
over iMth tincture of benzoin — several applications are made and allo^^ed 
to dry, they are repeated two or three times daily When crusts have 
foimcd, ointments, such as cold cream, camphoi ice, zinc ointment, etc, 
favor their early separation 

Inflammation of the Labial Glands —Baelz’s Disease This is a 
chrome disease affecting the mucous glands of the lips It begins as an 
indolent swelling and gradually leads to ulceration, iMthout causing either 
enlargement of the lymph glands or constitutional symptoms It probably 
depends on a special infection, but is not syphilitic, although its appearance 
may lead to the suspicion that the patient has a labial chancre There 
is usually an accompanying superficial catarrhal stomatitis The disease 
yields readily to applications of dilute tincture of iodine 
Tumors of the Lips — The principal tumors of the lips are angioma 
(hiemangioma), lymphangioma, and carcinoma 
Harelip — ^This is a congenital deformity, consisting of one oi more 
fissures m the upper hp, resulting from an arrest of development The 
fissure IS not m the median line, but conesponds to the line of junction 
between the intermaxillary and superioi maxillary bones Harelip may 
be single or double As it is a surgical condition, it need not be further 
discussed here 


THE MOUTH 

INFLAMMATION OF THE MOUTH 

Catarrhal Stomatitis — Catarrhal, simple, or acute stomatitis is a mild 
disease, characterized by redness and swelling of the mucous membrane and 
by increased secretion of saliva It is produced by initants acting not too 
violently, these iiritants being mechanical, thermic, or chemical, as food too 
hot, too cold, too highlj' seasoned, or too sour, alcohol, tobacco, sharp edges 
of decayed teeth, caries of the teeth, taitai, dentition, difficult or fruitless 
sucking, harelip, the use of pacifiers, etc , improper care of the mouth, and 
mouth breathing Cataiihal stomatitis is present m many infectious dis- 
eases, partly as a lesult of the same cause, partly because of decomposition 
of food m the mouth, lack of care, etc Thus it is found m scarlet fc\er, 
measles, typhoid fei er, influenza, smallpox, and gastric and intestinal dis- 
ordeis It is also present, either alone or as an accompaniment of other 
foims of stomatitis, after the use of certain drugs, such as meicurj, iodides, 
lead, bromides, bismuth, and arsenic 

Pathology — Hjpera’mia, increased secretion, and proliferation of cells 
are the changes usually found In the sain a the ordinary mouth bacteria 
are present in augmented numbers 

Sjonptoms — There is modeiate pain, Inch is increased on the ingestion 
and mastication of food, infants and young children are apt to crj and to 
protrude the tongue, sucking is difficult The sain a is increased in 
quantity and becomes stickj oi pastj The sense of taste is impaired , the 


' Unna, Manat’^ f praht Dermal , 1890, xi, p 317 
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appetite diminishes, and in children there may be fever, and at times even 
emaciation 

Examination of the mouth reveals swelling and redness of the mucosa, 
the tongue is tooth-marked, the interdental processes of the gums are en- 
larged, red, and thickened The mucosa is covered with a tough, whitish 
saliva, usually in patches In severe cases the papillie of the tongue aie 
prominent and bloody at their tips (papillitis) The breath is offensive 

Treatment — ^Aside from the removal of the cause, cleanliness is usually 
all that IS required Simple antiseptic mouth washes, such as a 2 to 3 per 
cent solution of bone acid, sodium borate (2 to 3 per cent ), oz potassium 
chlorate (1 to 3 per cent ) will suffice If the gums are spongy they may be 
touched ■Rith glycerite of tannin (1 to 10), and a little tincture of myrrh may 
be added to the mouth wash In infants, the mouth, after nursing, should 
be washed with sterile water and the antiseptic then applied on a pledget 
of cotton or linen 

Aphthous Stomatitis — Aphthous stomatitis is chaiacteiized by the 
formation of cream-white patches or plaques firmly adherent to and embedded 
in the mucosa It is most common in children (97 2 per cent , according to 
A Levy^), but may occur m adults, especially m women at the menstrual 
periods, after parturition, and during lactation It is raie before dentition, 
and increases in frequency with its beginning and up to the end of the 
second year Theie is m some cases a marked tendency to recurience 

Etiology — ^The bacteriology has not been thoroughly studied, but Levy, 
m eight cases, found staphylococci associated m one with Oidium 
albicans Stieptococci were not found Faulty hygiene of the mouth, 
decomposition of food remnants, and the irritative influences of dentition 
are predisposing factois Whether the disease is contagious or not has not 
been definitely established, not infrequently it occurs m several members 
of the same household 

Symptoms — Aphthae are small, round, or oval plaques or ulcers v'arying 
m size from that of a pinhead to 0 5 cm in diameter They are sharply 
circumsciibed, and surrounded by a reddish, slightly elevated border The 
favorite sites are the tip and edges and under suiface of the tongue, the inside 
of the lips, and the labiogmgival poueh Their number is usually small, 
although at times new ones appeal as the old ones undergo healing Often 
two ulceis are located opposite each other on the gums and on the hp The 
pain IS usually intense, quite out of proportion to the importance of the 
affection, and interferes with mastication Salivation is present, the tongue 
IS coated, the breath offensive, the temper irritable, there may be a little 
fever Reference has been made to recurrent aphthae, in persons predis- 
posed to them any trivial disoider of the general health may bring on an 
attack of aphthous stomatitis 

Treatment — ^This consists in the use of antiseptic washes and, if neces- 
sary, mechanical cleansing of the teeth by a dentist The ulcers may be 
touched with caustic, preferably the solid stick of silver nitrate Baginsky 
recommends the application of a solution of potassium permanganate (1 to 
150) Hirsch advises tincture of iodine or a 10 per cent solution of 
chromic acid Alum is also useful 


* Wien med Blatter, 1897, xx, pp 39, 59, 76 
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A confluent form of aplithie in children is described by du Pasquier '■ 
It IS a serious affection, and is either primary or secondary to broncho- 
pneumonia, gastro-intestmal disorders, or one of the exanthems The 
lesions may appear benign at first, but are rebellious to treatment There 
IS fever and emaciation, at times an infectious erythema appears and con- 
stitutes a gia%e symptom The disease lasts from one to tvo weeks, and 
may terminate m bionchopneumonia or meningitis There is also a ful- 
minant form ending fatally m twenty-four or forty-eight hours after the 
appearance of the aphtlue The most striking postmortem finding is a fatty 
degeneration of the livei 

Bacteriological examination of the oial lesions shows a polymicrobism, 
^a^Ious lound and lod-shaped organisms and Vincent’s spirilla being found 
It is quite piobable that this foim of stomatitis and the ordinary aphthous 
form are tw'o etiologically different diseases 

Ulcerative Stomatitis — Synonyms Stomacace, phlegmonous stoma- 
titis, putiid sole mouth The term iilceratne stomatitis is loosely used to 
designate ulceiative conditions in general as w'cll as a specific disease of 
indetciminate etiology It occuis in children and adults, and is largely due 
to lack of caie of the mouth, decayed and sharp-edged teeth, and m children 
to impiopei feeding Crowding of the teeth is also an impoitant factor, 
ulceis not raiely foiming on the cheeks and gums from pressure by wisdom 
teeth Poisoning with meicury, lead, phosphorus, and iodine is a predis- 
posing cause, as aie also infectious diseases, scuivy, etc Older winters have 
described epidemic outbieaks of ulcerative stomatitis, especially in barracks, 
but the condition was probably a different one, m some cases peihaps foot 
and mouth disease 

Bactenology — In addition to the common pyogenic organisms, BernheinP 
and Nicolot and Marotte® found the fusiform bacillus of Vincent, wdiich 
probably is an important factor in the production of the disease This 
bacillus IS a polymoiphic anaerobe, growing at 37° C , on serum-contaming 
media It is piaclically ahvays associated with spirocha3tes, and is found 
in a gieat variety of affections, e g , ulceromembranous angina, hospital 
gangrene, tropical ulcer, mercurial stomatitis, scurvy, puhnonar^’’ gangrene, 
peribuccal abscesses, and noma. 

Symptoms — ^The process, which is almost invariably limited to the region 
of the teeth, begins at the margin of the gums The gums sw^ell, become 
dull red in color, and are covered wuth a leil-like haziness, subsequently 
they become yellowush and necrotic, bleed easily, and stand away from the 
teeth In the early stages the swmllen gums may in part envelope the teeth, 
while the interdental processes protrude as thick red ridges As the edges 
iilcciate and melt awxay, the teeth become more and more exposed By 
lifting aw'ay the gums from the teeth, ulcers may sometimes be discoierecl 
quite early on the dental surface below the free edge The ulceratne 
process may spread to contiguous parts of the lips, cheeks, or tongue, and 
the teeth, freed from their gingival co^erlng, may drop out Salivation is 
profuse, and the odor of the bi eath horribly foetid Chew ing and sw allow mg 
are difficult, and m children there is fever, even m adults there may be 

‘ Rev 7?;cn9 d mal de Venf , 1903, xxi, p 353 
" Ccnlralbl f Bat t, Paras u Inf, 1S9S, xxiii, p 177 
^ Rev dc Med , 1901, xxi, p 317 
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slight rises of temperature The duration varies from a few days to several 
weeks, but as a rule is not moie than ten days 

Treatment — ^Removal of the cause is of prime importance The teeth 
should have careful attention and the mouth should be cleansed with anti- 
septic washes, such as the liquor antisepticus or hydiogen peroxide Inter- 
nally potassium chlorate m small doses seems to be of much value Potassium 
chlorate is toxic, and should be administered with caution, especiallj'^ m chil- 
dren, its use should not be piolonged In severe cases the employment 
of silver nitrate locally is helpful 

A few words may be devoted to mei cm lal stomatitis (salivation), a sub- 
xariety of the ulceiative Its mode of origin is not altogether clear, but it is 
generally held that the mercury, by its reducing action, injures the tissues 
and m that way prepares the way for pathogenic bacteria Some persons 
have an idiosyncrasy to mercury, and m them a single small dose, or perhaps 
two or three small doses, will pioduce salivation Preexisting diseases, such 
as chronic nephritis, cirrhosis of the liver, etc , favor it Infants without 
teeth and the edentate aged are not liable to mercurial stomatitis In grave 
cases death may ensue from extensne ulceration or gangrene and septic 
absorption 

The tieatment consists m the discontinuance of the mercury and the use 
of antiseptic washes, as hydrogen dioxide (2 to 3 per cent ), and, internally, 
potassium chlorate, gr ij to iv (gm 0 12 to 0 24) Mikulicz and 
Kuemmek recommend iodoform paste or strips of iodoform gauze laid in 
the mouth and Bockliart^ potassium chlorate in powder or in the form of a 
50 per cent tooth paste, as suggested by Unna ® 

In a remarkable case reported by Menetrier and Bouchaud^ intense 
recuriing stomatitis was produced by a single mercurial injection, and was 
cured after five months by the excision of the focus of injection 
Gangrenous Stomatitis. — Synonyms Noma, cancrum oris, Wassei- 
krcbs (German) This is a comparatively rare form of infection of the 
mouth Like hospital gangrene, Avhich in some respects it lesembles, it 
was more frequent m pre-antiseptic days Its chief feature is a rapidly 
spreading gangrene involving the cheeks, gums, and alveolar pro- 
cesses It is more common in childhood and m hospital than in private 
practice Although occasionally an independent affection, it is, m the 
majority of instances, an accompaniment of or sequel to infectious diseases, 
such as measles, scarlet fever, diphtheria, typhoid fever, whooping-cough, 
pneumonia, malaria, and dysentery In rare cases it follows mercurial 
stomatitis The old view that it is caused by the administration of mercury 
has been disproved, as early as 1826 it was denied by Coates® It usually 
affects children between the ages of two and five years, and seems to be more 
common m the spiing and autumn, in adults it is exceedingly rare 
Bacteriology — ^^^arlous bacteria have been either isolated m culture oi 
found m stained preparations, but for none of them has the crucial test of 
reproducing the disease by inoculation been done The most common 

' Kranlheitcn des Mundes 
^ Monais f prakt Dermal , xxxiv, 1902, p 113 

® Equal parts of potassium clilorate and a tooth paste compound of calcium 
carbonate, orris root, soap, and glycerin 
* Bidlehn et Mem de la Soc mid des Hop de Pans, June 28, 1906 
® North Amencan Medical and Surgical Journal, 1826, Ami ii 
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organisms are the fusiform bacillus and the spirillum of Vincent, which either 
by themselves or in combination with other bacteria must in the present state 
of our knowledge be considered the cause of the disease Streptococci, 
staphylococci, pseudodiphtheria bacilli, and perhaps true diphtheria bacilli 
and pneumococci are also found Hellcsen' isolated a gram-positu e, non- 
encapsulated diplococcus, •\\hich in animals produced a typical and specific 
necrosis of tissue INIatzenauer^ considers noma and hospital gangrene 
identical, and believes both are due to an anaerobic bacillus 

Symptoms — ^The cheek and lip become swollen and the overlying skin 
glazed, colorless, and hypiesthetic, a small ulcer forms on the mucous sur- 
face, rapidly becomes gangrenous, and advances m depth and m idth until 
the integument is reached If the latter also melts down in the gangrenous 
process, a perforation results The hole may be small, or the gangrene 
may spcedilj" involve nearly the entire cheek, the gums, and even the alveolar 
processes, so that the teeth are exposed and loosened In the giarest cases, 
the tongue and palate may become aftected In rare instances, the gangrene 
involves the outer parts of the cheek and spares the mucosa 

The constitutional symptoms are often strangely mild when contrasted 
with the local process Fevei may be absent, w'hen present it is usually of 
a hectic character, at least in the terminal stages The odor is frightful 
and indescribable , the subraaMllary lymph glands are enlarged The disease 
has a very high mortality — from 75 to 80 per cent The duration is from 
one to two wrecks, death being due to bronchopneumonia or to exhaustion, 
w'hicli in some cases is hastened by a septic diarrhoea 

Noma IS nearly ahvays unilateral, rccunences have been noted Some 
authors have reported cases of so-called idiopathic gangrene of the mouth, 
m w^hich the disease set in spontaneously w ithout any preceding illness on 
the part of the individual attacked 

Treatment — Removal of the diseased tissue by the knife or Paquehn 
cautciy under ansesthesia, thew'ound being aftenrard dressed antiseptically, 
IS the most efficient treatment Destruction of the odor is imperative, and 
IS best accomplished w ith formaldehyde, potassium permanganate, or lodo- 
loiin Diphtliciia antitoxin has been employed in some cases, on the 
giorind that the diphtheiia bacillus was present, but it is quite probable that 
the bacillus was not the Klcbs-Locfflei , but the pseudodiphthcria bacillus 
Motschan'* has seen good i csults Irom the red-light treatment An abundance 
of food and alcoholic stimulation are indispensable 

Sw'oboda' has described a gangrenous inflammation of the iooth germ 
in the new'born, causing a destruction of the gums, with subsequent seques- 
tration of the Clowns ot the teeth in infants that are still far from the normal 
period of dentition The cause is probably a septic infection, and the 
piognosis IS ahvays fatal 

Thrush — Synonyms Mycotic or hyphomycetic stomatitis, Sooi (Ger- 
man), miiguet (French) Thiiish is a form of stomatitis characterized by 
the formation of whitish patches largelv composed of the causatne fungus, 
the Oidivm alhtcan’i It occuis chiefly in infants, rarely in adults 


' Jahrh f Kindcrh , 190S, Kmi, 294 
^ 4rc/i / Dcrmat v St/plnh^, 1902, GO, p 373 
’ TT’ica klin thcrap Wach , 1904, Nrs 21 und 22, pp 575, GOG 
‘ Die Thcrapic der Gcgcimarl, 1904, x]\, p 515 
\oi ^ — I 
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The Oidium albicans of Rohm, belonging to the class of blastomycetes, is 
generally accepted as the etiological agent, although some authorities hold the 
Sacchm omyces albicans biiccahs to be the cause of the disease The oidium 
IS a pleomorphic organism presenting itself under two forms, small, yeast- 
hke bodies and filaments, both of which are usually found together m the 
mouth When cultivated artificially, the reaction and physical propeities 
of the medium seem to influence the form of the parasite, so that with increas- 
ing acidity the filamentous form disappears The virulence of the organism 
may be augmented by passage through animals Although m the body the 
oidium probably secretes a toxin, none has as yet been found in artificial cul- 
tuies According to Concetti,^ if the growth m culture is reduced to a fine 
powder and centrifugahzed, two layers are formed an upper, composed of the 
protoplasm and fat (called oidme sup6neuie, OS), and an inferior, contain- 
ing fragments of membrane and protoplasm (called oidine r&iduelle, OR) 
The inoculation of O R into animals causes local irritation and death by 
thiombosis and embolism, O S causes no local irritation, but contains 
most of the protein of the oidium, with its geneial pathogenic powers The 
oidial poison, however, is the result of the action of the oidial protoplasm 
on living cells of the animal body No immunizing substances result from 
the action of O S or from the soluble products of the fungus By sub- 
mitting the fungus to slow desiccation in the presence of caustic potash, 
an attenuation of its virulence is obtained, and by the use of increasing 
doses of this substance, an immunization may be effected The doses must 
be given intravenously The immunizing substance is probably contained 
in the residual oidme (OR) 

Rajat and P4ju^ have isolated two types of fungus, one m which the cells 
are of the average size of yeast cells and the other m which they are from 
SIX to eight times as large The small-celled variety was present m all (70) 
the benign cases, that is, m those yielding promptly to treatment, the large- 
celled forms were present m 5 tenacious cases 

Thrush seldom, if ever, appears in healthy individuals, but chiefly in those 
whose vitality is impaired In infancy trivial disorders may prepare the way 
— simple colds, slight intestinal disturbances, while in older children and 
adults, usually the aged, pneumonia, typhoid fever, and the exanthemata 
are the predisposing causes In early life the epithelium is more easily 
penetrated, moreover, there is in the newborn, according to Grosz,® a tendency 
to a desquamative process pioducing a thin, grayish deposit, which favors 
the development of thrush An acid condition of the saliva, which is normal 
m infants and is easily produced by fermentation of milk remnants, facilitates 
the growth of the thrush fungus The too vigorous washing of the mouth 
practised by some nurses after the birth of the child may act in the same 
way The disease is contagious and is transmitted by dirty nipples and 
dirty feeding bottles 

Symptoms — ^The first sign of thrush is the formation of small, whitish 
points on the tip and edge of the tongue and on the inner surface of the 
lips, places on which desquamation of the mucous membrane is favored 
by the act of sucking The points grow into patches of varying size, and 

‘ Arch de Med des Enf , 1900, in, pp 449, 517, 590 

^ Comp Rend Soc de Biologic, 1906, Ixi, p 523 

’ Jahrb f Kinderh 1896, xlii, 177 
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may cover the entire inner surface of the mouth like a coat of plaster In 
some cases the disease extends to the oesophagus and stomach, the nose and 
larynx may also be affected, rarely even the vulva The patches consist 
of mycelial threads and epithelial cells, with leukocytes in small numbers 
The mucosa is red and bleeds easily if the patches are forcibly detached 
Nursing in infants and in older children deglutition and mastication are 
difficult There may be slight fever and restlessness, an eczema of the 
buttocks IS sometimes produced Several writers have recorded cases of 
thrush metastasis 

Diagnosis — ^The diagnosis is easy, all that is necessary is to examine a 
bit of the deposit under the microscope Sometimes the patches are mis- 
taken for curds of milk, which in appearance they closely resemble 
Treatment — For prevention, pasteurization of the milk and cleansing of 
the bottles and of the mouth after feeding are important Ordinarily, the 
disease yields readily to simple measures, such as wiping away the patches 
with a piece of soft linen or gauze soaked m boric acid oi sodium bicarbonate 
solution, the mucous membrane being afterward brushed with the same 
solution, or with a weak solution of mercuric chloride (1 to 4000), sodium 
hyposulphite (1 to 25), or a weak solution of boiax or potassium perman- 
ganate Such constitutional tieatment as is suggested by the underlying 
conditions must of course be instituted 
Herpetic Stomatitis, Herpes Buccalis, Stomatopharjoigitis Her- 
petica or Herpetiformis — Various herpetiform eruptions affect the mouth 
aside from the simple herpes of the lips ah eady described Some are associated 
with herpes of the pharynx, others are limited to the oral cavity, usually its 
posterior portion In a case of the writer’s, the vesicular eruption involved 
the tongue, lips, gums, and tonsils, and it was associated with a violent con- 
junctivitis (See Plate III ) The vesicles were small, yellowish white, and 
on the gums became confluent There was some fever, inability to swallow, 
salivation, and pain The condition presented the picture of an acute infec- 
tion Only one culture was made, and that was negative As pneumonia 
IS an occasional, though rare, complication of herpes of the mouth and 
pharynx, the latter may, like the former, be of pneumococcic origin 
In women an herpetic stomatitis sometimes occurs at the menstrual period 
Treatment — This consists in the use of the milder antiseptic washes, 
as, for example, liquor antisepticus (1 part to 2 or 3 parts of water) 
Gonorrhoeal Stomatitis — This was first discovered by Rosinski ^ 
It occurs m the newborn from five to twelve days after birth, in the form of 
whitish deposits on the anterior two-thirds of the tongue, leaving a fiee border 
Irom 2 to 5 mm wide, also on the anterioi half arches, and the posterior 
border of the alveolar process of the upper jav , along the free edge of the 
gums anterioi ly, and occasionally on the frsenum of the tongue and lips A 
reddish reaction zone surrounds the exudate The functional disturbances 
are slight, and the process heals without scars m from four days to four 
weeks In adults it is rare 

The cause in children is infection of the mouth with the gonococcus 
during birth 

Treatment — Silver salts in dilute solution (1 to 2 per cent ), as a rule, 
bring about rapid cure , mercuric chloride (1 to 7000) may also be used 


‘ Ecit / Gebtirts u Gynak , 1891, xxii, p 21G 
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Bednar’s Aphthg©. — These are small, whitish plaques occuiring in the 
newborn in the region of the hard palate They are probably due to 
pressure of the tongue or the nipple during sucking, their development 
being favored by the general tendency to epithelial desquamation in the 
first few days of life Baumm^ considers the foicible cleansing of the mouth, 
practised after birth by some nurses, to be the real factor, and strongly 
advises against it The little ulcers heal spontaneously as a rule m rare 
cases they constitute the atrium of a general infection 


TUMORS OF THE MOUTH 

Carcinoma — Carcinoma may start in the mucous membrane of the 
cheeks, the gums, about the angles of the mouth, the lips, or m the floor of 
the mouth It is usually of the squamous epithelioma type, more frequent 
in men than in 1% omen, and veiy malignant Early operation is the only 
treatment that promises good results 
Cysts — ^The most common cystic tumoi of the mouth is the so-called 
ranula (French grenouillette), which may arise from the sublingual gland 
or Its ducts, from Wharton’s duct, or from a small group of glands — the 
glandula incisiva — in close proximity to the neck of the middle or lateral 
incisor In rare instances a ranular growth may take its origin from the 
remains of the thyroglossal duct, or, as Morestm^ thought in a case observed 
by him, from the branchial clefts, or finally, from Blaudin-Nuhn’s glands 
on the under surface of the tongue, as in a case repoited by Foederl® It 
is at times diflicult in a given case to determine the origin of a cyst, but it 
may be remembered that those from the thyroglossal duct have a lining of 
columnar ciliated epithelium, while those arising from the acini or excretory 
ducts of the salivary glands have a lining that more or less faithfully repro- 
duces the epithelium of the parent structure 

Suprahyoid and submental cysts are sometimes found associated with 
cysts of the sublingual region, with which they may communicate, but they 
may also exist independently 

The ordinary ranula results from obstruction of the gland duct, and is in 
its nature a chronic tumor An acute ranula has also been described, it is 
due to an acute inflammation of the duct of the submaxillary or sublingual 
gland, or of both 

Cysts of the parotid gland are extremely rare One with a lining like 
that of the mouth is reported by Morestm 
S3miptoms — ^The characteristic symptom of ranula is the presence of a 
cystic tumor on the floor of the mouth, usually just to one side of the median 
line, pushing up the mucosa, which is tightly stretched over it, and displacing 
the various structuies of the mouth Fluctuation is easily obtained 
Treatment — Evacuation of the contents is an uncertain method, unless 
combined with strong cauterization of the lining wall The old-fashioned 
seton is still in vogue, and may give good results In some cases excision is 
necessaiy, but on account of the bleeding attending the operation, and the 
difficulty m maintaining anaesthesia, it is not easily performed 

* Berl klin Woch , 1891, 840 

^ Bull et Mem Soc anal de Pans, 1902, 6 s , Iv, 707-711 

® Arch f him Chir , 1894-1895, xlix, p 530 
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A del mold on the floor of the mouth has been described by Brentano * 
Mixed tumors, to be more fully described m the section on Salivary Glands, 
are also to be found in various parts of the mouth 


DERMATOSES OF THE MOUTH 

Various affections of the skin may simultaneously or independently 
affect the mucous membrane of the mouth 

Urticaria — In severe cases of urticaria, especially m giant urticaria, 
similar lesions may appear in the mouth The tongue and uvula may be 
enormously enlarged, there is intense burning and thirst and at times 
alarming shortness of breath Urticaria is usually toxic m origin, and is 
particularly likely to follow the eating of shellfish 
Angioneurotic oedema, a condition closely allied to giant mticaiia, is 
characterized by a sudden painless swelling of the parts involved The 
lips when affected, and they are a very common seat of the disease, are 
swollen to an enormous size and stand out as huge, stiff, fleshy masses 
It is most common m women, and has a tendency to recur Gastro- 
intestinal symptoms, especially nausea and vomiting, may be present, but 
are not constant In a recent case of the writer’s, m a young married 
woman aged twenty-six years, it was associated v ith swelling of the eyelids, 
and followed gastric derangement 

Treatment — The oedema tends to disappear spontaneously, and remedies 
seem to have but little influence oier it In the case cited above, benefit 
seemed to be gained from calcium lactate, given in 10 gram doses 
(gm 0 6) three times a day If there is any disorder of the gastro-intestinal 
tract, this must be corrected, and the diet should be simple 
Psoriasis — It is doubted by many whether psoriasis of the mucous 
membrane occurs In the cases where no lesions of the skin existed, the 
buccal disease was either leukoplakia or some other non-psoriatic condition 
A probable genuine case is, however, reported by Oppenheim ^ 

Lupus Erythematosus ^ — This invades the mouth from the face and 
usually presents itself as superficially inflamed areas, having an elevated, 
deep-red border marked radially by dilated A^ems , m the centre of the patches 
the mucous membrane is atrophic, violaceous, and dotted with countless fine 
white or bluish-white points or lines Some of the plaques shoAv erosion of 
the surface and are covered with a yellowish-white deposit that cannot be 
detached In older foci the appearances may be somevhat different — the 
edges are less elevated, and usually haA^e extending from them fine arbor- 
escent (reisbesenartig) prolongations The most frequent seat of lupus 
erythematosus is the cheek corresponding to the space between the upper 
and lower teeth In the differential diagnosis, eczema, lichen planus, 
pemphigus, leukoplakia, and perhaps psoriasis haA'e to be considered 
Treatment — ^This consists m counterirritant and absorptiA^e applications 
and cauterization, but is usually of little avail Unlike lupus vulgaris, lupus 
erythematosus is not greatly influenced by the Rontgen ray 

‘ Deut med Woch , 1906, p 164 

’ M nnat f pralt Dennaf , 1903, xxxaui, 489 

’ See the article of Kren, Arch f Derm u Syphilis, 1907, S3, p 13 
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Lichen Planus. — ^The lesions of the mouth are nearly always found in 
association with lichen planus of the skin, in laie instances they antedate 
the latter They appear in the foim of whitish dots, plaques, oi streaks, 
giving to the mucous membrane an appearance as if it had been cauterized 
with silver nitrate The lesions are unattended by any inflammatory reac- 
tion of the mucous membrane 

Etiology — ^The disease is most common m those whose nervous systems 
are depressed 

Treatment — ^This in the mam is general, the common tonics — iron, 
strychnine, quinine, and cod-hver oil — being the lemedies indicated 
Arsenic m ascending doses (up to 10 minims of Fowler’s solution) is a 
valuable agent, meicury is also useful, especially in cases m which arsenic 
fails 

Pemphigus — Pemphigus may appear on the mucous membiane of the 
mouth, the lesions being widely scattered ovei the gums, the loof of the 
mouth, and the soft palate Farlow^ repoits two obstinate cases, m which 
successive crops of vesicles appeared At various times lesions weie also 
present on the cornea, m the nose, m the vagina, and on the legs The treat- 
ment consists m the use of alkaline antiseptic washes to prevent secondary 
infection, and the administration of arsenic Local anresthesia (cocaine, 
orthoform) may be necessary to lender eating possible 

Acne. — Acne, one of the commonest lesions of the skin, is rarely found 
on the mucous membranes Unna^ desciibes a case affecting the uppei hp, 
in a woman who had acne of the mouth and chin The lesions appeared m 
the form of haid, yellow, painless nodules, and yielded to treatment with 
resorcin ointment and ichthyol soap 

Eczema. — Eczema sometimes affects the vermilion of the lips (eczema 
seborrhoicum, cheilitis exfoliativa) 

Tinea Circmata — ^Tlus may spread fiom the face to the lips and 
mouth ® 

Scleroderma — Scleroderma sometimes attacks the mouth, leading to 
atrophy of the mucous membrane and to its adhesion to the submucous 
tissue It may also cause falling out of the teeth 

Erysipelas — In rare cases erysipelas of the face extends to the mouth, 
producing a deep redness and swelling of the mucosa, and piofuse saliva- 
tion The soft palate and uvula aie especially involved, and their swell- 
ing causes pain and difficulty in deglutition In severe cases the tongue 
may be involved, as well as the pharynx and larynx The diagnosis is only 
assured if eiysipelas co-exists, or has immediately preceded or immediately 
followed In persons having repeated attacks of eiysipelas, groups of small 
vesicles are sometimes found m the mouth They may be of the nature of 
lymphatic varices 

CHANGES IN THE MOUTH DUE TO GENERAL DISEASE 

Typhoid. Fever — In addition to the familiar changes m the tongue, 
typhoid fever produces alteiations in the mouth of a less well-known char- 

‘ Boston Medical and Surgical Toumal, 1904, cli, 671 
^ Monats f praLi Dermat , 1890, xi, 321 
’ Robinson, Journal of Cutaneous Diseases, 1893, 366 
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acter to which attention was first called by Bouveiet ' These changes con- 
sist in ulceration, usually on the upper part of the anterior faueial pillar, 
on the tongue, uvula, cheeks, lips, and labiogmgival folds Devic^ observed 
these ulcerations 81 times m 220 cases of typhoid fever (36 8 per eent ) 
They appear between the seventh and fourteenth days of the disease, are 
shallow, and are preceded by a slight discoloration of the mucosa As a 
rule they heal in from one to two weeks without leaving any permanent 
defect Bacteriologically only the common mouth organisms were found in 
Devices cases, but Blume^ discovered the Ebeith bacillus m three out of fiie 
cases of ulceration of the palate The regions at which the ulcers occur are 
more or less points of compression, this, together with the comparative 
immobilization of the mucosa by reason of the rarity of movements of 
deglutition, favors infection 

Treatment — As the ulcers are superficial and heal readily of their own 
accord, active measures are not warranted, the maintenance of oral clean- 
liness IS sufficient 

Uraemia — ^The mouth is frequently affected There may be an insup- 
portable dryness, or an actual stomatitis which is due to bacterial infection 
Instead of dryness of the mouth, there may be salivation without any stoma- 
titis to account foi it Reneon believes that the salivary glands may act 
vicariously for the kidneys Uraemia, especially the gastro-intestmal type, 
may also lead to parotitis 

Diabetes — The tongue m diabetes is large, red, “beefy,” and bordered 
with a fissured margin, the mouth is dry, the teeth are often carious Pyor- 
rhoea alveolaris is frequent, and its discover}'^ should always be a stimulus to 
an examination of the urine for sugar Diabetes insipidus presents nothing 
but dryness of the mouth 

Permcious Anaemia — In some cases dental eanonecrosis and ulcer- 
ative processes aie found in the mouth, which Hunter considers an important 
factor in the production of the blood dyscrasia In the majority of cases of 
pernicious aniemia seen by the writer such ulcerative conditions were not 
present There was only extreme pallor and dryness of the mucosa 

Leukasmia. — The mucous membrane of the mouth may become the 
seat of lymphoid hyperplasia similar to that found in the lymphatic glands, 
spleen, and intestines The infiltrations show a tendency to undergo necrotic 
change leading to extensive ulceiation, and pseudomembranous and gan- 
grenous processes In acute leukaemia, gingivitis and ulcerative stomatitis 
may be among the fiist signs of the disease As the gums bleed easily, and 
as there is marked foetor of the bieath, the condition may be mistaken for 
scurvy It is always advisable to make a thorough study of the blood in 
cases presenting stomatitis with hemorrhagic diathesis and a typhoid state 

Scurvy. — The gums in scurvy are pale, bluish, soft, and bleed easily, 
the teeth are loosened, there is salivation, intense foetor of the breath, pain, 
and tenderness Babes has isolated an organism, Bacillns gingimhdas, 
which may be the etiological agent It is found m association with the 
streptococcus Oral changes, it should be remembered, are not always 
present in scurvy In the diffei ential diagnosis in a given case, the possibility 
of acute leukremia must be kept in mind 

’ Ann des mal de Voreille et du lan/nx, 1S76 
^ Troullieur, Gaz des hop , Februarj’' 13, 1908, 18, p 207 
^ La Scmaine mcd , Januarv 22, 1908 
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Locomotor Ataxia. — Oral conditions found in locomotor ataxia are 
perforating ulcer (mal perforant buccal) and falling out of the teeth The 
latter is usually entirely painless and may be followed by resorption of the 
alveolar processes At times there is a painful anaesthesia of the mucous 
membrane The buccal changes are probably dependent upon a peripheral 
neuritis 

Pregnancy. — ^Hypersesthesia, paraesthesia, and salivation are common 
Sometimes there is inability to chew certain articles of food, which in a 
case of the writer’s, extended only to the eating of celeiy Pam m the teeth, 
for the relief of which the teeth are often foolishly saciificed, is a common 
symptom of pregnancy At times theie is a true gingivitis 

Varicella — Lesions may occur in the mouth in chickenpox, but^ the 
vesiculai stage is larely observed 

Variola. — ^Lesions of the mouth may appeal simultaneously with 
those upon the skin or latei , they are m the form of pustules that soon be- 
come macerated and transformed into superficial ulceis The tongue may 
be spared 

Treatment — ^Weak antiseptic solutions of borax or bone acid, potassium 
chlorate, or potassium permanganate should be employed The lesions 
themselves may be touched with dilute tmctuie of iodine or the tincture of 
chloride of iron 

Koplik’s spots m measles, the strawberry tongue of scarlet fevei, and 
analogous conditions will be found fully desciibed under their respective 
diseases 

PyorrhcBa Alveolaris — Synonyms Rigg’s disease, periostitis alveolaris 
dentahs, general periodontitis, etc This is a widespread affection of 
obscure etiology, occurring usually m persons over thirty years of age 
Involving, as it does, a loss of teeth m the best years of life, it ought to interest 
physicans much more than it has hitherto done If physicians and dentists 
would combine m a study of the disease, peihaps the mystery that sunounds 
it might be lifted 

Etiology — Pyorihoea alveolaris may be classified as local and systemic 
The local form is due to the deposition of salivary calculi upon the crown 
surfaces of the teeth in proximity to the gum and to the pericemental 
membrane, and the systemic form to vascular disorders m the pericemental 
membrane, the result of a variety of constitutional disturbances, such as 
gout, rheumatism, syphilis, tuberculosis, Bright’s disease, etc It would 
also appear as if heredity were a factor in its production Pyorrhoea of 
gouty origin is the constitutional variety most fiequently observed, and is 
of particular interest to the physician, inasmuch as it bears to the alveolo- 
dental articulation the same relation as the gouty deposits bear to the 
articulations of the joints 

The course of the disease m both varieties of pyorrhoea is characterized 
by a gradual destruction of the cellular elements of the pericemental mem- 
brane, and by an inflammation of the gums overlying the affected teeth 
The mflammatoiy process is of poljmucrobic origin, but bacteriological 
studies have shown that a principal pait is played by the pneumococcus 
In the case of systemic pyorrhoea no calcareous deposit is to be seen upon 
the exposed surface of the tooth, but on pressing the gum a pyogenic exu- 
date will at once appear In such cases the deposits are located high upon 
the roots of the teeth concealed from view, and are composed of calcium 
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salts derived from the blood (hsematocalcic deposits), oi in gouty pyorrhoea, 
of a nucleus of urates of sodium and calcium en\ eloped b} a layer of cal- 
cium phosphate In the local variety the deposits are found upon the 
exposed surfaces of the crowns, especially the lingual surfaces of the low er 
incisors and laterals and the buccal surfaces of the upper second and first 
molars, and are derived entirely from the saliva (ptyalocalcic deposits) 
Ssmiptoms — The gingival mucous membrane appears congested and is 
of a deep-red or purplish color Becoming detached coincidentally with 
the destruction of the pericemental membrane and the alveolar osseus 
tissue, pockets are formed between the root and the alveolus, which are 
almost constantly filled with inflammatory products, food debris, and 
saliva On pressure against the gums, these pockets may be emptied of 
then purulent or semipurulent material The affected teeth, wdnch are 
tender to the touch, but usually free from caries, gradually become loosened 
and eventually exfoliated A general catarrhal condition of the mouth and 
a characteristic foetor ex ore are usually present The disease may persist 
for months or years, and w'hile it lasts there is constant swallowing of the 
purulent exudate and tissue debris, w'hich m time may give use to local 
disturbances in the stomach and to geneial conditions that may be regarded 
in the light of a pneumococcus toxmmia The possible part played by these 
factors in the production of pernicious anemia has been noted 
Diagnosis — But little difficulty attends the diagnosis As a rule, several 
teeth are affected, chiefly the upper incisors The swollen receding gums, 
and the oozing of pus from pockets beneath the margin are easily dis- 
covered signs It should be borne in mind that pyorrhoea alveolaris may 
be an early symptom of diabetes mellitus and of tabes dorsalis, and that it 
may exist for years -without being perceived by the patient 
Treatment — Patients suffering fiom pyorrhoea alveolaris, local or sys- 
temic, should be leferied to the dentist for oral treatment The treatment 
of the local form is almost entirely mechanical, consisting in the removal of 
all salivary deposits and the scaling and polishing of the surfaces of the 
teeth As a stimulating application to the gums after mechanical cleansing, 
eithei tincture of iodine or glycerite of tannin may be used The treatment 
of the systemic form is much more intricate and lequires the conjoint ser- 
vices of the physician and the dentist It is the former’s p^o^ ince to eradi- 
cate ivhatever constitutional disturbance may be lesponsible for the oral 
disease, and that of the dentist to tieat the local condition by such means 
as may be indicated by the state and location of the affected teeth As a 
stimulating and antiseptic mouth -wash, the follownng gnes satisfactory 
results — 

B — Hydronaphthol gr xv (1 0) 

Alcohol gj (30 0) 

Water gj (30 0) 

Sig — Thirty drops m a glass of warm water twice dailj as a mouth w’ash 


TUBERCULOSIS OF THE MOUTH. 

Tuberculosis of the mouth is rarely primary, at least not in the 
pathological sense, clinically, it may be, at any rate, cases occur in which, 
aside from the oral or sain ary tuberculosis, no other tuberculous lesion is 
demonstrable At times, how e\ cr, repeated careful examination may re\ eal 
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another focus that constitutes the primary source In the tonsils an apparent 
primary localization of tuberculosis has been described 

Tuberculosis in the form of lupus may spread from the face to the mouth 
The ordinary form of tuberculosis is usually the result of a direct infection 
of the mouth with bacteria from the sputum If there is a hajmatogenic 
infection, it has not been demonstrated It is not likely that this occurs 
in the tongue, as muscle tissue in general is seldom affected by tuber- 
culosis "I^berculosis of the lips is occasionally seen in tuberculous subjects 
It assumes the form of an ulcer, which is not easily distinguished from 
chancre 

Tuberculosis of the Tongue. — ^The tongue is the commonest seat of 
oral tuberculosis, although it is rarely affected, which is surpiismg when 
one considers how exposed the tongue is to infection from the sputum passing 
o^er it Cases are recorded in w'hich the sputum did not seem to be the 
cause of infection, but m w'hich the latter came from w'lthout The only 
instance seen by the writer occurred in a street-car conductor, who had 
the objectionable but not uncommon habit of w'etting the transfer tickets 
with his tongue, so as to be better able to separate them w ith his fingers 

The disease appears m one of several forms, as circumscribed submucous 
nodules (tuberculomas), which m time ulcerate, as a disseminated process, 
and rarely m the form of tuberculous fissures or rhagades The nodules 
are either single or multiple, and may remain stationary for a long time 
Eventually, ulcers form which are shallow^, irregular in outline, have under- 
mined edges, and are co^ ered w ith a grayish-wdiite slough, tow^ard the margin 
miliary nodules may be seen 

Ulcers occurring m association wuth advanced tuberculosis of the lungs 
have a greater tendency to spread m extent and depth than those that are 
apparently primary The Ijunph glands are rarely affected There is not 
much pain in the usual type of chronic non-spreading or slowdy spreading 
ulcers 

Diagnosis — A careful history and the discovery of tuberculosis elsew^here 
aid materially m the diagnosis In differentiating tuberculous and carcino- 
matous ulcers, the following points are important tuberculous ulcers may 
be multiple, the edges are softer and less infiltrated, there is less pain, and 
less frequent involvement of the lymph glands than m carcinoma, the age 
of the patient is also of importance 

Treatment — ^If the pulmonary disease is far advanced, treatment is hardly 
worth w^hile In other cases, total excision of the tuberculous area is the 
best procedure If not possible, the ulcers may be removed w'lth the thermo- 
cautery or sharp spoon For the dressing of the ulcers, iodoform is best 

Tuberculosis of the Gums — Miliary nodules may appear on the flesh 
of the gums, ulceration may occur along the free edge and extend to the 
hard palate The condition has followed tooth extraction in tuberculous 
subjects Tuberculosis of the soft palate sometimes occurs in persons wuth 
pulmonary tuberculosis Twm cases of this kind have been reported by 
Katz 

SYPHILIS OF THE MOUTH 

In the chnical course of syphilis, lesions of the mouth play a prominent 
part The primary sore is found there m the largest number of cases of 
so-called extragenital syphilis The lesion is the counterpart of that found 
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on the genitalia, but it may be only a fissure or a superficial flat erosion, 
Avith a pseudomembranous coveiing It is usually single, and, even if small, 
leads to marked glandular enlaigcment Its commonest sites are the lips, 
especially the lower, the tongue, the hard and soft palates, and the tonsils 
The danger of infection to others renders it important to make a coirect 
diagnosis early If it is a case of syphilis insontium, the patient is generally 
unaware of the natuie of his ailment In the diagnosis tuberculous and 
cancerous ulcers have to be considered 

Secondary Lesions — The secondary lesions found m the mouth are an 
erythema and the so-called mucous patch (condyloma latum, plaque mu- 
queuse, plaque opaline) The latter, which is among the most infectious of the 
syphilitic lesions, is a pearly oi milk-white area upon a red inflamed surface 
The patches are irregular m outline and variable in size and number They 
are lound in all parts of the mouth, most frequently upon the lips, the palatal 
arches, and the tonsils At the angles of the mouth they lead to rhagades 
They appear about the same time as, or before, the roseola on the skin 
and may be painful or painless 

Treatment — The local treatment consists in the use of antiseptic washes m 
the mouth and direct application of 1 per cent mercuric chloride solution, 
of a solution of nitrate of silver (10 to 20 per cent ), or chromic acid solution 
(5 to 10 per cent ) It is best to use wooden applicators and Avooden tongue 
depressois, and to burn them afterward 

Tertiary Lesions. — ^Tertiary lesions m the mouth are of the nature 
of gummata, and lequiie no special description Their most frequent sites 
are the hard and soft palates, liut they may be found in the tongue, lips, and 
rarely in the cheek In the palate they usually lead to perforation The 
tertiary lesions of the tongue may according to Fournier be divided into 
tw'o types — scleiosing and gummatous glossitis In the former the infiltra- 
tion does not break dowm, but cicatrizes and gives to the tongue a nodular 
or puckered appearance (langue lob6e, langiie rhagadiforme) The gum- 
matous lesions break dowm and ulcerate A tertiary lesion may be mistaken 
for a piimary soie, but, besides being usually deepei, it is not accompanied 
by marked adenopathy The history, moreover, is helpful 

Treatment — ^The treatment consists in the vigorous use of mercury and 
potassium iodide 

Smooth Atrophy of the Tongue — Smooth atrophy of the tongue IS 
an atiophy of the epithelial covering and of the large sebaceous glands at 
the base of the tongue, wdiich is found more often in acquired syphilis than 
in any other condition, and has been considered a pathognomonic sign of 
this disease Goldschmidt* found it in 17 per cent of 140 cases of secondary', 
and m 47 among 60 cases of tertiary syphilis But as it is also found in 
non-syphihtie subiects, it cannot haA^e the diagnostic A'alue ascribed to it 
In examining for it, the finger or the mirror may be used With the former, 
the unnatural smoothness of the base of the tongue is perhaps more readily 
deteeted 

Hutchinson’s Tooth. — A crescentic notching of the teeth, especially of 
the upper central incisors, aa as described by Jonathan Hutchinson, and A\ms 
by him and others considered a sign of inherited syphilis It is found in the 
permanent set, and disappears with advancing years through the aa earing 


* Berl khn Woch , 1899, Nr 43 
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down of the edges of the teeth Syphilis is, however, not its only cause — 
any nutritive disturbance in early life may lead to notching of the teeth 
Thus Rousseb reports the case of a woman, aged twenty-three years, 
who was neither syphilitic nor rachitic, who had a general ichthyosis and 
Hutchinson’s teeth Seldom, however, is the regular crescent found m con- 
ditions other than syphilis, and the presence of such teeth always suggests 
a careful search for additional evidence of congenital lues 


ACTINOMYCOSIS OF THE MOUTH. 

Actinomycosis of the mouth is not very common ^ When it affects the 
lips it produces a tumor-hke formation resembling carcinoma The cJieei 
is not often the seat of the disease In a case of Kaposi’s, the trouble began 
on the inner side of the cheek corresponding to the position of a carious tooth 
removed a short time before In the jaw, the fungus commonly attacks 
the periosteum, producing a periostitis alveolaris, especially m the lower 
]aw In the tongue the disease assumes a tumor-hke appearance, the nodules 
ranging in size from that of a pea to that of a chicken’s egg, they are found 
especially near the tip of the organ 

The cause of actinomycosis is the actmomyces fungus, which is probably 
conveyed to the mouth clinging to gram There is no proof of contagion 
m man from animals Carious teeth are a predisposing cause by favoring 
stomatitis, which in turn rendeis infection with the fungus easier The 
cavities in decayed teeth have been suspected to be the breeding places of 
the actmomyces, but this is not proved 
The actinomycotic process is an infectious granuloma characterized by 
proliferation of connective-tissue cells and leukocytic infiltration Inter- 
spersed among the granulation tissue are the fungi, with their striking 
radiate arrangement There is a tendency to suppuration, but also to scar 
formation, so that m case of the mouth there are usually nodular or band- 
like areas of hard cicatricial tissue that are quite characteristic 

Treatment — Excision of the diseased area, when possible, when not, 
the use of potassium iodide, arsenic and tuberculin, which have been tried, 
are of doubtful value 


LEPROSY OF THE MOUTH. 

This affects the mouth and tongue only secondarily It appears m the 
form of nodules, which, m the tongue, may be symmetrically situated on 
both sides of the raph6, by their coalescence, extensive infiltrating plaques 
may be formed Ulceration is exceedingly rare and is painless, it is accom- 
panied by sahvation The lesions are like those of leprosy elsewhere 


SCLEROMA OF THE MOUTH 

This reaches the mouth through the posterior nares, and produces infil- 
trated areas covered with a normal, somewhat bluish-red milcosa After a 

* Loire mSd , March 15, 1894, No 3 

' Centralbl f die Grenz der Med u Chir , 1900, Band 3, in, p 561 
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time very hard nodules appear that are not usually spontaneously painful, 
but somewhat tender on pressure They scarcely ever suppurate, but may 
become superficially ulcerated 

Histology — ^The infiltration consists of t^^o layers — an upper ^ascular 
layer, and a lower rich m cells and traversed by marked fibrous bands, 
to -which the extreme hardness is due The similarity to a round-celled 
sarcoma is quite marked 


THE TONGUE 

The coating of the tongue hardly has the diagnostic value attached to it 
by the older clinicians Nevertheless, it gives much information and a 
study of it should not be neglected, to quote Las&gue,^ “La langue ne 
denonce pas la maladie, mais I’^tat du malade qui en est atteint ” 

The coating of the tongue may depend upon conditions local in the mouth 
or nasopharynx, upon causes arising from the gastro-intestinal canal, or 
upon general conditions A heax’y coating of the tongue is compatible 
with good health, and the clean tongue is not always a sign that the ali- 
mentary canal is peiforming its functions propeily Some persons get a 
furred tongue on slight provocation, wdiile others, e^ en in severe affections, 
do not A clean tongue under conditions that cause a coating in most 
persons is sometimes a family idiosyncrasy 

An exclusive milk diet nearly always produces a coating of the tongue, 
probably chiefly because of the suspension of the masticatory movements 
In some persons even a single glass of milk will give rise to this condition 
A coated tongue is found m mouth breathers in fevers, and in some forms of 
dyspepsia In hyperchlorhydria the tongue is usually dark red, moist, and 
clean, it IS also at times remarkably clean and “beefy” in diabetes melhtus 
It is pale and heavily coated m anacidity (Rollin^) 

Anomalies of the Tongue. — Aglossia, a total absence of the tongue, is 
extiemcly lare There is indeed only one indubitable case, that of Jussieu 
(RosenthaP) 

Microqlossm, smallness of the tongue, is likewise rare 

Macroglossia, large tongue, is usually applied to enlargements of the 
tongue not due to acute inflammation, and histologically is of three varieties 
(a) Lymphatic (lymphangioma), (b) Cavernous (hemiangioma) , (c) 

Muscular or paienchymatous, the rarest, of wdneh Helbing^ reports a case 
A chronic enlargement, due to syphilis, might be added to the foregoing 
Macroglossia is generally bilateial, but may be unilateral, as m the case 
of Little,'* m which it w'as probably due to congenital syphilis, and m that of 
Maas, 111 w'liich it was associated with congenital hypertrophy of one-half 
of the body The chief causes of macroglossia are cretinism and syphilis, 
the former pioducing especially the l-ymphangiomatous form, which may 
be associated with maci ochciha, large hp 

Doubling of the tongue, excessively long tongue, and bifid tongue ha\e 
been described, but are unimportant 

' Trailc dc Path qcnlrale, i\ , p 578 - Bert him Woch , 1906, Nr 18 

* Die Ziingc, 1903, p 17 

* Jahrb f Kindcrh , 1895 to 1896, xli, p 442 

‘ British Journal of Dermatology, 1906, XMii, p 181 
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Congenital deformities of the fraenvm are supposed to be common, and to 
the so-called tongue-tie the laity ascribe delayed speaking and difficulty 
in sucking Cutting of the frsenum is, however, very rarely necessary, 
although Makuen‘ has reported a case of rapid speech development in an 
adult following the opeiation for tongue-tie 

Tongue swallowing may occur if the frienum is too long The tongue 
may loll back upon itself and so pi ess against the posterioi wall of the 
pharynx that the entrance to the larynx is occluded and suffocation results 
Tongue sucking is especially common in Mongolian idiots It leads to 
marked Assuring of the tongue and to enlaigement of the papillie 

Scrotal tongue (langue scrotale) is a term much used by the French to 
desciibe a fissured tongue resembling the scrotum m its roughness It is 
difficult to find an explanation foi it, although sometimes there is a history 
of gastro-mtestinal disorders Some of the patients in early life were arthritic 
subjects The condition may run m families 
Black Tongue. — Synonyms Lingua nigra , nigrities linguie , hj'perkera- 

tosis of the tongue, melanotrichia of the tongue, melanoglossia, German — 
Haarzunge This is a condition in which a brownish or black patch appears 
on the posterior portion of the tongue, m the neighborhood of the circum val- 
late papillre It is either smooth or covered with hair-hke processes varying 
in length up to 0 5 cm The hairs are elongated filiform papillie that have 
become pigmented and cornified Some hold that the black discoloration 
is due to a mould, but Blau found no mould m foui cases The causes of 
black tongue seem to be various It has been found in syphilis, diabetes, 
neuralgia, etc It may come and go without treatment, and this suggests 
that it depends upon changes in the salivary secretion There are usually 
no subjective symptoms 

Varicose Veins of the Tongue. — ^Phlebectasiie hngupe Dilatation 
of the ranine veins of the undersurface of the tongue is not uncommon, but 
the veins on the dorsum may also become varicose, especially those running 
from the base forward to the circumvallate papillie The causes are prob- 
ably local 

Hemorrhage from the Tongue — Bleeding tongue, glossorrhagia 
This IS most often traumatic, but may occur m purpura and other hemor- 
rhagic conditions, and m hysteria, of which the writer has seen a striking 
example (See Plate V ) 

Paralysis of the Tongue. — Glossoplegia This may be due to central 
or peripheral lesions of the nervous system, and is either unilateral or 
bilateral Unilateral glossoplegia may be caused by disturbance of one of 
the hypoglossus nerv'^es, it is also present in the majority of cases of cerebral 
hemiplegia The tongue is deflected toward the paralyzed side The chief 
cause of bilateral glossoplegia is progressive muscular atrophy 
Spasm of the Tongue — ^The tongue participates m the general muscular 
commotion in epilepsy, chorea, etc Spasm limited to the tongue, a sort 
of tic, has been described , spasm of the facial and masticatory muscles may 
be associated with it Pappenheim* has reported a case of glossal spasm in 
an alcoholic subject, which he attributes to a cortical lesion Some cases 
of spasm are hysterical, m some no definite cause is discoverable 


' New York Medical Journal, 1895, 20 
2 Wien klin Woch , 1907, p 165 





INFLAMMATION OF THE TONGUE 


63 


Paralysis of the Soft Palate — ^This, like glossoplegia, may be uni- 
lateral or bilateral In the unilateral form the palate on the aftected side 
hangs lower than on the normal side In bilateral palsy the entire palate 
droops and is motionless during speaking and breathing, speech and s'n allow - 
ing are disturbed, and food regurgitates through the nose The most im- 
portant causes are neuritis follow mg infectious diseases, especially diphtheria, 
scarlet fever, typhoid fe\er, and \ariola, bulbar palsy, tumors at the base 
of the brain in the posterior fossa , aneurism of the \ertcbral artery, and tabes 
dorsalis 


INFLAMMATION OF THE TONGUE 

Glossitis — Acute inflammation ma> be due to biting of the oigan 
during an epileptic con\ ulsion, biting bj insects, burns, or to the irritation 
of a rough, carious tooth An acute glossitis is often present in smallpox 
erysipelas, scarlet fe^er, and t^phold fc\cr, and usualh accompanies se\ere 
forms of stomatitis Tobacco may also cause glossitis, with or without 
ulceration, and is responsible for the so-called smoker’s patch 

Symptoms — In traumatic glossitis Uie affected side of the tongue swells 
and at the point of injur\ becomes cocered with a grayish-white mem- 
branous deposit The sw elhng may be so great that the tongue hangs out of 
the mouth Pain and discomfort arc secere and mastication may be impos- 
sible The sain a is increased m amount and is sticky The condition 
usually terminates in resolution , but in about one-third of the cases, according 
to A B Bennett,^ suppuration ensues When unilateral m the beginning 
(hemiglossitis), it raicly sjireads to the other side 

Treatment — Antiseptic mouth y\ ashes are indicated In seyere cases, 
and or yylicn abscesses form, a long, deep incision must be made into the 
substance of the organ 

Papillitis Linglialis, Linguopapillltis. — ^This is a painful condition 
of the tongue, which rcicals nothing to the naked eye, but the magnifying 
lens shows small, ulcerating points hidden in the folds of tlie mucosa about 
the fungiform papilkc of the tip and margin of the tongue 

Treatment — ^l''he painful points should be touched yMth the galyano- 
cautery aided bv a lens 

Ulcer of the Frgeniun — Ulcci is most common m children suffering from 
y\ hooping-cough, and is due to the foiciblc protrusion of the tongue and 
impact of the frainum against flic teeth during the naroxysms of coughing 

Glossitis PapiUosa Acuta, Glossitis Papillans — Tins is an inflam- 
mation limited to the CIrcum^allate papilke, and is characterized by' slight 
difficulty in swallowing, burning, and sticking sensations in the throat, and 
an irritative cough An acute form has been described by' IMichelson ~ 
Stetter,^ under the name of glossitis papillaris, reports four cases y^ ith histo- 
logical studies Tuberculosis, as Stetter shoy\s, may produce conditions 
very similar to the ones described 

Wandering Rash of the Tongue. — Synonyms Geographical tongue, 
exfohatio areata hnguie, t^tat hchenoide, annulus migrans, Zungenfratt, 
6tat tigr6, glossitis exfohatricans marginata, desquamation en aires This 

’ Washington Med Ann , 1906, v, p 667 

’ Berl klin Woch, 1890, p 1094 ^ Arch f him C/nr , 1898, Ivi, p 324 
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\nterestmg condition oi the tongue is characterized by circmate, crescentic, 
or circular patches m which the epithelium is desquamated The areas 
which are most common on the dorsum, rare on the margin of the tongue, 
are bordered by an elevated whitish ring, which is sometimes double-con- 
toured One-half of the tongue or the whole surface may be affected, the 
fantastic shapes of the patches giving to the organ a very remarkable 
appearance, well-described m the name geographical tongue The patches 
may come and go suddenly, their shape and size alter rapidly, contiguous 
patches may fuse The condition is most common in children, but also 
occurs in adults, the writer having seen it in a woman aged sixty-eight years 

Etiology — ^The cause is not known Gastro-mtestinal disorders and 
heredity are probable factors Syphilis, although often suspected, is not 
responsible for the condition 

Histological examination shows a superficial desquamation of the epithe- 
lium, the latter being replaced by a coagulated exudate containing leukocytes 
and degenerated epithelial cells The cells of the deepei layers of the 
mucosa are m a state of cloudy swelling Some authors have found the 
changes most marked m the lower strata of the mucosa 

Symptoms — There are no subiective symptoms of moment, but the 
patient whose attention has been called to the condition may become hypo- 
chondriacal Sometimes the lymph glands are enlarged, and m women 
the condition is apt to be worse at the menstrual periods 

Treatment — This is not of much avail, and hence is scarcely necessary 
Unna recommends a mixture of sodium hyposulphite and glycerin, of each 
10 parts, and water, 180 parts 

Moeller’s Glossitis, Glossodyma Exfoliativa, Chrome Superficial 
Glossitis — This IS a very painful affection of the tongue, characterized by 
bright-red lines or patches at the margin and tip The pain, which is the 
principal symptom, is out of proportion to the local lesion, and is much 
increased by chewing and speaking The disease chiefly affects women, 
especially those who are weak and decrepit 

The cause is unknown In two of Michelson’s^ cases the patient had 
tape-worm The only instance seen by the writer was in a woman with 
pernicious ansemia Local treatment ivas of no avail, the cc-ray and appli- 
cations of nitrate of silver were faithfully tried, without effect With an 
improvement m the blood the condition subsided, but recurred, the patient 
eventually died of ansemia 

Glossodyma — Pam of the tongue, wnthout gross lesion to account 
for it, IS not uncommon, usually the pain is referred to the anterior third 
of the organ, or along the margin of the tip It is often difficult to ascertain 
the cause, but m a search for it the classification of Chaveau* may prove 
helpful He names the follownng varieties 

1 Glossodyma secondary to trigeminal neuralgia, especially of the inferior 
dental branch of the trigeminal 

2 Glossodyma of the insane, usually starting as a local parsesthesia 

3 Glossodyma of tabes, corresponding to crises m other organs 

4 Glossodyma of hjsteria 

5 Rheumatism of the lingual muscle or rheumatic glossodyma 


* Berl him Wocli , 1890, Nr 46 

* Arch gen de Med , 1900, ann 77, n s , iii, p 66 
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6 Glossodynia attributable to local causes These may be extrinsic or 
intrinsic Among the extiinsic causes .vie (o) dental aftections and artificial 
teeth (causing papillaiy h} pci trophies and other lesser lesions), (h) granular 
pharyngitis and h^pertiophy of the posteiioi pillars, and of the lingual 
tonsil, etc Among intiinsic causes aic mentioned (a) lingual varices, 
(6) chronic glossitis fiom tobacco, alcohol, spices, iodine, lead, gout, etc, 
.ind especiall} (c) papillary hypertrophy of the fohaceous region of the 
tongue 

Leukoplakia. — Synonyms Leukoplasia , psoi lasis hnguro , tylosis lingua? , 
ichtlnosis buccahs, keiatosis buccahs, smokei’s patch 
This is a chronic disease of the mucous membiane of the tongue, rarely 
of the lips, check, palate, and gums, chaiacterized bj thick, elevated, indu- 
rated, nhitish patches having either a fissuied oi more rarely a smooth 
ajipearance 

Hunter and Babington' allude to a condition that we should probably 
non call leukoplakia Plumbc’ is usually credited nitli being the first to 
describe a ease under the name of ichth'^osis lingua?, but in lealitj quotes 
Ra-^er, Kaposi, in 1806, called the condition keratosis mucosa? oris, Bazin, 
m 1868, designated it as psoriasis buccahs, and Sclinimmei,® in 1887, as 
leukoplakia, Leloii changed this to leukoplasia Other terms met with are 
tyloma and liyperkeiatosis 

The frequency of the disease is difficult to estimate Selin immcr, in nine 
years, during nhich he san oOOO cases of disease of the skin observed it 
twenty times, 54 cases ncie seen in nine ycais in Joseph’s clinic in Vienna 
Etiology — There is a connection between s^phlhs and leukoplakia, but 
that the former is the cause cannot be maintained, in view of the investiga- 
tions of Erb^ and Neisser® Neveithcless, the frequency of a history of 
syphilis, in 65 per cent of the cases of leukoplakia, according to Schoen- 
garth,® and in Pulv'ermaehcr’s^ 54 cases, seem to lustifj the contention of 
Gaucher, Sergent, and Pulvcrmachcr that leukoplakia is a parasyphilitic 
lesion comparable to locomotor ataxia Smoking is also an important 
factor, and explains in a measure the predominance of the disease in the 
male sex Of Pulvcrmachcr’s 54 cases, onl> ] was a woman The use 
of spices, condiments, and alcoholic beverages must be mentioned among 
the possible causes, likewise iiritation b> carious teeth and badl} -fitting 
devices As leukoplakia has often been found associated with diseases of 
the skin charactciizcd by scaling and keratosis, it may be looked upon as 
an expression of a general tendency to 1^ perkeratosis, to which the mouth 
IS excited by frequently repeated or long-continued iiritation of various 
kinds The most common derm.al association is psoriasis 

As already mentioned, the disease is most common m the male sex and 
in adult life, although Hartzell reports a ease of extensive leukoplakia asso- 
ciated with keratosis of the skin in a young giil aged eleven years The 
disease progressed rapidly until at the age of twenty-six theie was carcinoma 
of the tongue 

’ Quoted Schwimmer, VicrldjaVr f Dermatol ?< Syjih , 1877, p 523 
^ Practical Treatise on Diseases of the Skin, 1837, p 514 
’ Vierteljahr f Dermatol u Syph , 1877 to 1878 
* Munch med Work, 1892, Nr 42 

® Quoted by Mikulicz and Kummel, Die Krankheiten des Mundes 
' Ueber Leukoplakia lingualis et buccahs, Diss Breslau, 1896, 

' TT len klin Woch , 1906, xiii, p 963, 

von V,— § 
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Pathology — The principal feature is a hypei keratosis of the mucous mem- 
brane Under the microscope, the epithelium, especially the corneous layer, 
IS greatly thickened The subcorneous stratum contains many cells filled 
with eleidm droplets and gianules Mitotic figures aie abundant m the 
deepei layers of the lete mucosum, while the elongated papillary processes 
are extensively infiltrated with leukocytes 

Relation to Epiilichoma — ^The transfoimation of leukoplakia into cancer 
IS indubitable Carcinoma is not a complication oi an accident, but a dis- 
tinct evolutionary development, the causes of m Inch leside in the histogenesis 
of leukoplakia It occurs in about 20 per cent ol the cases 

Symptoms — ^In the early stages leukoplakia appeals m the foim of deep- 
red erythematous patches, which aftei a shoit time assume a bluish-white 
color, looking as it the mucous membiane had been painted over with a 
strong solution of silvei nitiate Giadually the patches become thicker 
and larger, and, in the case of the tongue, may covei the mucosa so com- 
pletely that the papillie aie no longei visible The paits affected aie 
in the order of frequency tongue, lips, cheek, gums, and palate The 
pharynx and the base of the tongue posterioi to the ciicumvallate papillse are 
rarely involved The patches may be smooth, more often they are fissured 
To the touch they have a tough, leathery feel The superficial layer can 
at times be picked off easily without much bleeding being produced , regenera- 
tion quickly takes place 

The subjective symptoms are slight, unless the fissures are deep and raw, 
in which case there may be pain on chewing The patient who is aware 
of his leukoplakia is apt to become hypochondriacal, tearing either cancer, 
or that a syphilis he had long ago, is returning under a new form 
Treatment — This avails but little, and it is doubtful whether it is possible 
to prevent by any form of application the development of carcinoma Clean- 
liness of the mouth, cessation of smoking, and the removal ot sharp-edged 
teeth are important Antiseptic tieatment and strong caustics more often 
do harm than good A 10 per cent solution of tincture of iodine has been 
recommended, and Hartzell advises applications of salicylic acid (1 to 100 or 
150) The T-ray cautiously employed has been of some Aalue m the hands 
of Hartzell and Schamberg (personal communication) Bockhart^ insists 
that leukoplakia cannot be cured unless the patient absolutely stops smok- 
ing In five cases he had success with the following local treatment the 
diseased areas were rubbed once a day or once in two days with balsam of 
Peru, in addition the mouth was iinsed from six to twelve times a day with 
horn } to 3 per cent salt solution He considers the saline washing more 
important than the application of the balsam Antisyphihtic tieatment is 
not only useless but often haimful Local astringents, such as myrrh, are 
injurious 

Riga’s Disease — Synonym Produzione sottohnguale This is a 
benign tumor-hke excrescence on the lingual frgenum ot infants First de- 
scribed by Cardarelli in 1857, it was more fully studied by Riga m 1881 
It IS most common m Italy, whence nearly all the observations and studies 
have come Good accounts, with bibliographies, are found m the articles 
of Ernst Deutsch^ and E Audard ® Many names have been given to it 

^ Monats f PraLt Dermal , 1902, xxxi\ , p 164 
^ Arch f Kivderh , 1905, xl, 168 
^ Rev mensuelle des mat de I’enfance, 1902, x\, 49 
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m addition to the h\o mentioned above — aplite cacliectique, subglossite 
diphtheioide, maladie de Fede Some -ftriters have dtsciibed a malignant 
toim leading to cdche\ia and death, but Deutsch thinks that the serious 
gastro-intestinal symptoms piesent m such cases aic an aceidental con- 
comitant The cause is in dispute, but in some cases it is of mechanical 
origin (decubital), due to nutation b\ the lovci incisoi teeth Histologically, 
the ieatiiies of the condition aic an hypeitiophy ol the submucosa vith 
papillary exciescences, and keiatinization of the suiface, m othei words, 
it IS a papillomatous grow th 

Symptoms — The disease appeals between the ages of thicc and eighteen 
months and is equally common in both sexes It is piobabl> not contagious, 
some Italian writeis, howe\ei, considei it so It lasts fiom tw^o weeks 
to two months, although some cases aie on lecoid that peisisted ioi fiom 
eighteen to twenty months It must be distinguished fiom the ulcei of 
whooping-cough, chickenpox, syphilitic ulceiation, heipes, and impetigo 

Treatment — If a cause is discox erable, it should be removed If there 
IS iiritation by teeth, the} should be exti acted In Deutsch’s case, cure 
follow ed the weaning of the child In persistent cases, caustics, sih er nitrate 
or tincture of iodine, ma} be applied, or the giow th may be excised 


TUMORS OF THE TONGUE 

Fzbioma, usualh of the haid \aiieh, is found on the suiface oi in the 
substance of the organ Sazcovia is a compaiatneb raie tumor, generally 
spmdie-celled, and occurs m the substance of the tongue 

T/n/ioul Tumoiz — A small tumor is sometimes found at the base of the 
tongue in the legion of the foiamen caicum, which histologically is made 
up of tissue closeh lesembhng that of the thyioid gland and the oiigin of 
wdnch IS to be tiaced to the icmains of the th}ioglossal duct Glas' reports 
a case of adenomvoma occiiriing in the same legion as the thyioid tumoi, 
wdnch he traced to the lemains of the ductus hnguahs 

Carcinoma is the most fiequcnt tumoi found in the tongue It is com- 
moner m the male sex (66 to 3 in the statistics of Mcllei), and exticmely 
malignant Patients not operated on usually die in less than a year aftei the 
appearance of the first symptoms 

Amyloid tumoi of the tongue is a rare condition, of wdnch an example is 
iccorded by Gross - 


THE SALIVARY GLANDS 

The noimal saliva is composed of the secictions of the salnaiy glands — 
the parotid, submaxillai), and sublingual — and of the mucous glands of the 
mouth It IS a w'ater}, opalescent, slightly stringy fluid, of a feebly alkaline 
leaction, and has a specific graMty of fiom 1002 to 1008 Its pimcipal 
organic constituents are mucin — a diastatic feiment — ptyahn, maltase, 
oxydases, and traces of proteid Uiea, accoidmg to some authoiities, is also 
present Among the inorganic constituents aie potassium and sodium 


' Berl 1 hn Woch , 1905 , 18 , 746 


2 Dmt Zcit f Chir , 1906 , 84 , 462 
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chloiide, potassium sulphate, sodium carbonate, calcium carbonate and 
phosphate, potassium sulphocyanide, and carbon dioxide The total 
solids amount to from 5 to 10 parts per 1000 The freezing point is 0 20° C 
Apart from the fact that the pioteid is a glycoproteid, that is, a compound 
of proteid and a carbohydrate radicle, nothing definite is known of its nature 
The potassium sulphocyanide content (Rhodanalkah of the Germans) 
varies considerably In smokers it is said to be greater (0 2 per 1000) than 
m non-smokeis (0 03 oi 0 04 pei 1000) 

The secretion of the saliva is under the contiol of h\o sets of nerves one 
coming from the brain, the other from the sympathetic system In the 
case of the submaxillary gland, the cerebial impulses are conveyed by 
fibers of the facial nerve running m the chorda tympani Studies on animals, 
especially on dogs, have shown decided differences m the saliva following 
separate stimulation of these two types of ner\e fibers The symfathetic 
saliva IS scantier, thickei, and iichei in solids, paiticularly m mucin, than 
the choida saliva A third vaiiety of saliva is the so-called paialyiic saliva, 
vhich follows poisoning with curare, or section of the gland nerves The 
normal quantity of saliva varies from 1400 to 1500 grams in twenty-four hours 
The reaction of the saliva, usually alkaline, is subject to variations It 
may be acid or neutial even m health, in diabetes, fev^eis, and dyspepsia 
it IS often acid In making tests, especially m hospitals, the possibility 
of acid mouth washes being used should not be overlooked The relative 
proportion of oiganic as well as inorganic constituent changes m response 
to variations m the stimulus Von Zebiowski has shown that the quality 
of the excitant, the intensity of its action, as well as the locality and manner 
of its application, are of importance The secretion of saliva is stimulated 
more by those substances that require longer chewing In unilateral masti- 
cation, the gland on the active side is especially stimulated, the opposite 
gland also secretes, but more slowdy, and the saliva contains a somewhat 
larger amount of organic substances 
Stern and Lederer,^ m a study of the saliva m 158 cases of diabetes 
melhtus, found the quantity increased m 8, diminished m 89, normal m 63 
The reaction was acid m 47, alkaline m 92, neutral m 8 Glucose was 
found m 85 The diastatic quality was unchanged m 90 per cent When 
the sugar disappeared from the urine it also disappeared from the saliva 
In acute gastritis an acid secretion was found m 8 out of 20 cases, being 
caused m 2 by lactic acid and m 2 by acetic acid In hyperchlorhydna an 
increase of secretion was found in 27 out of 182 cases, the reaction was acid 
m 71, alkaline in 41, neutral m 5, amphoteric m 65 The acid reaction was 
due to lactic acid m 12, to acetic acid m 12, to lactic and acetic acids m 9, 
to hydrochloric acid m 6 In pyloric stenosis the reaction w'as acid m 5, 
alkaline m 8, m hypochlorhydria the reaction w^as acid m 2, alkaline m 15, 
and amphoteric m 6 Urea, according to some authorities a normal con- 
■’tituent of saliva, is increased m grave forms of nephritis and m uriemia 


QUANTITATIVE DISTURBANCES OF SECRETION 

1 Increase of Sahvary Secretion (hyperptyahsm, ptyahsm, saliva- 
tion, sialorrhoea, sialosis) is often apparent rather than real, the saliva, 

* loiimal of the American Medical Assonahon, 1904, xhii, p 1765 
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normal m amount, not being allow ed This is the case in paialjsis of the 
muscles of deglutition, or of those of the lips and tongue, in quinsy and other 
foiins of tonsillitis, and in se\ere types of phaijngitis, wdien sw^allowing is 
painful 

Tiue hypeiptyahsm is a condition in which moie than the noimal amount 
of saliva IS secieted Its causes arc \arious, and may be classified as 
follow'S 

(a) Local — The dificrent forms of stomatitis, dentition, and chorea, by 
reason of the actu e masticatory moyements 

(b) Reflex — H^pcichlorh'^dria, gastiic ulcei, nausea, piegnancy, tri- 
geminal neuralgia, helminthiasis, pain from yaiious souiccs In a preg- 
nant woman under the w liter’s obsenation the sain a collected in a bottle 
amounted to 300 cc in twenty -four hours It was acid in reaction, strongly 
am-\lolytic, and contained sugai and albumin The patient w^as obliged 
to go around all day w itli a handkerchief held to her mouth to catch the 
drooling saliva She was pregnant for the first time, and duimg the coinse 
of a few' w'eeks lost twelve pounds in weight 

(c) Direct nerve shmulaiion, either central or periphcial, migiame, 
bulbar palsy, urieinia, certain poisons, as, for example, mcicurial poisoning 
The salivation in the last-named is onl^ in part due to stomatitis, for it often 
precedes inflammatoiy changes in the mouth Certain dings, such as 
pilocai pine, act through direct stimulation of the nervous s> stem Hysterical 
and neurotic salivation, which in some cases depend on direct nenous 
influences, may also be reflex, the oidinary stimuli sufficing in an unstable 
nenous system to pioduce saliyation 

Salivation in Children — Saliyation is normal in infants, it is increased by 
dentition, but is not dependent upon it Salnation is piesent in all foims 
of stomatitis, and, without any local changes m the mouth, in cretinism, 
idiocy, and at times, as alieady mentioned, in helminthiasis Jordan 
reported two cases of “idiopathic salivation” m children The diibbhng 
began during dentition and continued, x\ ithout any apparent cause, aftei the 
piocess had stopped 

2 Diminution of Secretion (hypoptyahsm, aptyahsm, absence of secre- 
tion) occurs in fevers, especially in pneumonia, typhoid fevei, and septic 
fe\ers, after the use of atropine, in fright and excitement (the iice ordeal), 
m loss of fluid through diarrhoea or the elimination of dropsical effusions, 
m cirrhosis of the liver wdien ascites is forming, and m atrophy of the 
salivary glands The waiter has also noticed an annoying diyness in aiteiio- 
sclerosis, w ith great hypertension and polyuria, wuth and wnthout thirst 


XEROSTOMIA 

Under the name of xerostomia, or dry mouth, Jonathan Hutchinson* 
described a condition of distressing dryness due to suppression of the 
salivary secretion It is most common m Avomen (32 Avomen to 4 men, m 
Hall’s table^), and usually lesists treatment In a case of the Avritei’s,® 

' Chn Soc Trans , 1S88, xxi, p 180 
^ Quarterly Medical Journal, 1898 to 1899, vii, p 26 
^ Philadelphia Polyclinic, 1896, v, 10 
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a woman aged thiity-eight yeaifa, the drjnesb liad lasted U\o years, and 
vms so great that the patient had to rise h\o or thiee times a night to -wet 
her mouth The urine amounted to two liteis a day, liad a Ion specific 
gravity, 1008, and nas hee from albumin and sugai There nere also 
daitmg pains in the tongue (glossodyma), and her speech was somenhat 
disturbed In othei cases repoited, mastication and swallowing were 
affected In Lartigau’s case^ a maiked diminution m cutaneous activity n as 
associated with the diy mouth, a cuiious association, m mcw ot the lact that 
the skin and sain ary glands aie totally unrelated anatomically and physio- 
logically The tongue and mouth m xeiostomia aie diy, red, and glazed, 
and there seems to be a suppression not only of the salivary secretion, 
but also of that of the buccal glands In Hall’s statistics of 39 cases, 
18 were o^er fifty years of age, 8 between forty and fift>, 5 between thirty 
and forty, and 3 between twenty and thirty The tongue and mouth were 
affected m 36 cases, the nose also m 10, and the eyes in 7 In some cases 
there was a distinct histoiy of crumbling away of the teeth at the onset ot 
the disease In 8 cases the parotids were enlarged The disease began 
suddenly m 6, m 6 it followed mental shock, and in 4 influenza oi other 
slight febiile affections 

Etiology — The condition is m the majority of cases best explained on 
the basis of a disturbance of the neive centres conti oiling the secretion of the 
salnar} and buccal glands In some instances it may be due to a pnmaiy 
affection of the salnaiy glands, since it is present m the so-called Mikulicz’s 
disease Zagarr found atiophy ot the parotid and submaxillary glands 
(histologically determined) m a case of xero'stomia m a woman aged fifty 
years, v ho had died of a gradually increasing emaciation and marasmus 
Zagari attributed the marasmic state to lack of an internal salivary secretion 

Treatment — ^The condition has generally p^o^ cd rebellious to treatment 
The gahanic curient is worth a trial, and pilocarpine in small doses may 
also b^e employed 

INFLAMMATION OF THE SALIVARY GLANDS 

Acute Inflammation — Acute inflammation of the paiotid gland — 
parotitis appears in tvo foims the epidemic parotitis or mumps, and 
the so-called secondary parotitis, rrhich is found associated with typhoid 
and septic fe%ers, pneumonia, dysenteiy^, py^elitis, smallpox, measles, scarlet 
feier, and is also seen at times after abdominal operations, especially 
oojrhorectomy As fai as the vntei’s obseivation goes, it is most common 
m diseases situated belov the diaphiagm In obscure febrile cases the 
appearance of a parotitis should lead the physician to consider caiefully 
the possibility of typhoid fever, abscess m the pelvis of the kidney, or a 
permephritic abscess The condition has also been called splanchnic 
parotitis 

A parotitis occurring m the course of hemiplegia has been described by 
Gilbert and Villaret® In both cases obsened by them the parotid on the 
paralyzed side was affected 

’ Medical News, 1898, Kxiii, p 548 
■’ II Pohehmeo, 1907, xiv. Medical Section 
^ Sem med , 1906, p 104 
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Iodic Parotitis — The AMitci has seen an acute enlaigement of the parotid 
gland following the administiation of potassium iodide, it may also occui as 
a complication of lead poisoning 

Chronic Inflammation — Cluomc inflammation of the salivary glands 
usually depends on letention of sahvaiy secretion, and is most common in 
the parotid The gland is enlaiged and hard, and may lesemblc a malig- 
nant tumor, as m tlnee cases lepoitcd b> Steinhaus ^ The disease is attrib- 
utable to an infection piopagated iiom the buccal cavity, and is often asso- 
ciated vith the piesence of stories m the ducts or the glands themsehes 
The size of the gland ^arles accoiding to the degree of obstiuction and 
letention 

Sialodochitis Flbrmosa — Under tins name Emden" reports the fol- 
low mg case A woman, aged fifty-foui ycais, suffeied at fiist m long inter- 
vals, latei, legulaily eieiy eight da>s, fiom bilatcial swelling of the sub- 
maxillaiy and sublingual glands The attack began with binning pain in 
the tip of the tongue, was unaccompanied by fevci, and inoduced a firm, 
dense infiltration of the glands The whole process subsided after three 
days, wuth expulsion fiom the salnaiy caiunclcs of hbiinous plugs, and 
with profuse salnation The plugs mcasuicd seieial eentimeters m length 
and branched dichotomoiisly Emden compares the condition to fibrinous 
bronchitis, and, wdnle not denying the possibility of a secietory neurosis, 
attiibutes it to inflammatory changes m the sahvaiy ducts Analogous 
cases have been lepoited by Naegeh-Akerblom,® and by Viaiid,^ wdio coined 
the term “whaitomtis ” 


TUBERCULOSIS OF THE SALIVARY GLANDS 

The salivary glands arc not oi’ten attacked by tubciculosis, a comparative 
immunity they share with the pancieas E\en expeiimen tally, infection of 
the glands is not easily accomplished unless their nutiition is first disturbed 
by trauma In man tubercle bacilli may leach the glands thiough the blood, 
the lymphatics, the excictoiy duct, oi by diiect extension from neighboring 
parts It IS still a question, howcvei, wdiethei in the so-called piimary 
form of tuberculosis the disease is not located in a lymph gland occasionally 
found embedded in the parotid, from wdnch the disease extends to the paien- 
chyma proper Mintz" collects S cases of so-called piimary tuberculosis 
affecting the parotid, and O’Zoux® found 4 of the submaxillaiy Legueu 
and Marien, finding in then cases chiefly paienchymatous lesions, concluded 
that the infection had been propagated along the duct Bockhorn,^ Mintz,® 
and Lecene® believe in lymphatic tiansmission, the principal lesions in their 
cases having been found in the intia-acinous connective tissue The infection, 
w’hether it travels by the one loute or by the othei, usually occurs thiough 

* Zeil f Hell , 1905, xwi, Abih f path Anat , p 194, 201 
^ Sitzungsbencht des aerztl Vercmi in Hamburg, 1897 
’ Manats f Ohienhcilk , 1895, Bd xviv, S 80 
■* These de Pans, 1894 
® Deut Zeit f Chir , 1901, Ki, p 290 
“ Arch elm de Bordeaux, 1897, vi, p 28 
’ Arch f Uin Chir , 1898, ha, 189 
' Deut Zeit f Chir , 1901, Ki, 290 
'' Rev de Chir , 1901, xxiii, 524 
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callous teeth or ulcerated gums about such teeth Tuberculosis of the 
salivary glands is of slow development, and is generally mistaken for the 
so-called mixed tumor The histological changes are those found in tuber- 
culosis of other organs 


SYPHILIS OF THE SALIVARY GLANDS 

Syphilis of the salivary glands is rare, and has hithei to been found prin- 
cipally in the sublingual gland It is usually of the tei tiary form, and in the 
differential diagnosis, which may be difficult, the history and the therapeutic 
test give the most assistance 


SYMMETRICAL ENLARGEMENT OP THE LACRIMAL AND SALIVARY 
GLANDS— ACHROOCYTOSIS, MIKULICZ’S DISEASE 

The first complete description of this w'as given by von Mikulicz * It is 
a chronic inflammation affecting the salivary and lacrimal glands, but there 
are cases, evidently of the same nature, in wdiich the salnaiy glands alone 
are affected Blood changes aie rare, in some cases, however, the blood 
piesents the picture of leukiemia or pseudoleukajmia The lymphatic 
glands may be enlarged and at times theie arc analogous infiltrations of 
the skin The enlargement of the sahvaiy glands is due chiefly to a diffuse 
lymphoid hyperplasia, and not to hypertrophy of the paienchyma proper 
Von Brunn is of the opinion that the disease is due to some infectious agent 
cairied to the glands in the blood stream Napp^ describes a case of 
Mikulicz’s disease in a woman aged twenty-seven years, in whom in addition 
to the enlargement of the lacrimal, submaxillary, and parotid glands there 
were submucous nodules on the lips and cheeks and in the conjunctiva 
In the conjunctival nodules, wdiich weie the only ones examined, tubercle 
bacilli w'ere found On the strength of this case, Napp accepts the view 
of Bleller that Mikulicz’s disease is not a disease sui generis, but a symptom 
complex that may be produced by a variety of causes, such as leukaemia, 
pseudoleukaemia, atypical lymphomatosis (sarcoma), and tuberculosis For 
the treatment of the condition, Pfeiftei lecommends the -r-ray 
Atrophy In addition to the shrinkage of the glands accompanying 
advancing age (senile atrophy), there is an atrophy of obscure nature that 
may or may not affect all of the glands simultaneously In a case of such 
atrophy reported by Dubreuil-Chambardel,=* the condition revealed itself 
by an almost absolute smoothness of the floor of the mouth, and by hollows 
m the region of the parotid glands The patient, an otherwise healthy 
man, aged sixty-one years, complained of drjmess of the mouth The 
urine wms increased m amount to 2000 cc in a day, but w^as free fiom 
albumin and sugar Such an atrophy may be the underlying cause m 
some cases of xei ostomia 


' Munch med Woch, 1888, p 759, Beitr z Chvr , Festschrift f Billroth, Stutt- 
gart, 1892, p 610 

^ Zeitsch f AugenheilL 1907, 17, p 513 
® Province med , vol xvi, 6 
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SALIVARY CONCREMENTS 

Tartar or Salivary Calculus — Taitai ib a laminated deposit upon 
the teeth, varying in coloi and density The eommon sites aie the lingual 
sill faces of the lowei incisois and canines, and the buccal surfaces of the 
upper molais Tvo vaiieties aie described, the soft and the hard, the 
foimer being rapidly deposited, buft colored and abundant, while the latter 
IS slowly deposited, "dark, and fiimly adheient to the tooth surface Dental 
vriteis speak of seriimal or sanguinary' and of sahvaiy calculus The 
fiist is denied from the blood, is deposited under the gums, about the roots 
of the teeth, and contains urates The second is made up of the precipitated 
salts of the sain a, and is found on the fangs of the teeth The deposit 
of seiumal taitai is in some way connected with gouty conditions ot the 
system, while that of the salivary' calculus is faioied by' the lapid escape of 
CO„ vlnch normally holds the salts of the sain a in solution Calcium 
carbonate and calcium phosphate make up the bulk of salivary calculi 
Traces of iron phosphate and silica are sometimes present Sanguinary 
tartar contains uric acid and mates The deposit of taitar leads to more 
01 less absorption of the alveolar process and to chronic gingnitis 

Treatment — The treatment consists m the lemoial of the tartar, which 
can only be done by a propeily' tiained dentist Careful blushing of the 
teeth IS the only means of retarding the accumulation of salnaiy calculus 
Prevention of the serumal form, if it be possible, can be brought about 
only by attention to the general health, by legulation of the diet, by exercise, 
and by such measures as are geneially instituted to combat the gouty 
diathesis 

Stones Proper; Salivary Calculi — Stones may form in the ducts, 
larely m the glands themsehes, the most frequent site being Wharton’s 
duct, at a point from 10 to 20 mm from the salivary caruncle They 
seldom exceed the size of a pea, and are composed chiefly of calcium phos- 
phate or calcium carbonate, which constitutes from 62 to 95 per cent of the 
stone They are usually single, but in the case of Biin there were four m 
one duct Duct stones are cylindrical and smooth, gland stones usually' 
round or irregulai 

Etiology — Stones formed m the ducts may have a foreign body, such as 
grams, seeds, bits of food or tartar as a nucleus, but it is probable that, as 
m the case of gallstones, the impetus to stone foi matron is given by bacterial 
infection Inflammatory changes in the glands, by bringing about a change 
in the consistency of the saliva, may' lead to stone formation Thus, m a case 
in the care of Dr Walter Roberts, at the Polyclinic Hospital, Philadelphia, 
stone formation follon ed a parotitis complicating typhoid fever The patient 
was a woman aged thirty-nine years, who had had typhoid fever eight years 
previously, and at that time there was a swelling of the right parotid gland, 
Avhich was but slightly painful and subsided rapidly After an interval 
of five years, the gland again became inflamed, haid, and indurated There 
was a sense of constriction in the right cheek, and pain while eating During 
her meals she would frequently' stop and massage the duct After a sup- 
posed stricture at the orifice had been cut, the patient was able to feel a 
small lump in the cheek This was worked downward until it could be felt 
just above the orifice of the duct At times the duct would discharge pus 
and mucus, and the gland would swell and become very painful The 
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stone, which was haicl, dense, and irrcgulai in outline, iias iemo\ed under 
anaesthesia by an incision from the buccal side Recoveiy folloi\ ed 

In several reported cases of stone there was a history oi long-continued 
irritation of the mouth by a pipe 

Symptoms — Stones located m the glands do not, as a rule, give use to 
marked symptoms, although the gland may be enlarged, firm, and tender 
The characteristic feature of stone in the duct is an intermittent pain along 
the floor of the mouth, the so-called sain ary colic, which usually comes on 
during eating and persists for from one to several hours It is associated 
with a similarly intermittent tumefaction of the gland and a distention of the 
proximal part of the obstructed duct At times theie is a purulent discharge 
(pyorrhoea sahvaris) The stone can generally be detected by sounding, 
by digital palpation, or by means of the ^-lay 
Salivary calculi situated on the floor of the mouth may simulate ranula, 
from which they may be distinguished by noting that m calculus the flow 
of the saliva is stopped and that a piobe cannot be passed along the duct, 
while careful digital exploration or the x-ray may reveal the concretion 
Malignant disease, actinomycosis, and tuberculosis must also be boine in 
mind m the differential diagnosis, but it is unneeessary to go into detail, 
as the mere mention of these conditions will suggest the points upon which 
a differential diagnosis should be based 
Treatment — The tieatment consists in the lemoval of the stone by surgical 
means 


TUMORS OP THE SALIVARY GLANDS 

The most interesting as well as the most impoitant nei\ -growth is the 
so-called mixed tumor, which has puzzled pathologists for many years 
Clinically, it is a slowly growing, movable, smooth, or nodular tumor, 
usually painless, very disfiguring, and often attains an enormous size It 
IS more common m the parotid than m any other of the salivary glands, 
the distiibution, according to Boehme, being as follows 741 per cent 
of all cases affect the parotid, 7 7 pet cent the submaxillary, and 1 1 pei 
cent the sublingual The skin is rarely adherent The tumois ha\e a 
capsule composed of fibrous connective tissue, sometimes nodules ot un- 
changed or inflamed salivary gland tissue aie included within the eapsule 
From the capsule septa extend inward and subdivide the tumor into lobules 
The coloi ^ aiies from reddish to yellowish gray According to the amount 
of mucoid or hyaline degeneration, the surface is opaque, glistening, or 
gelatinous, at times cystic spaces are present If the tumor is malignant, 
it bursts through its capsule and infiltrates the neighboring tissues, it may 
cause metastasis m the regional lymph glands, but transference to distant 
organs is rare The soft tumors are more malignant than the hard ones, 
though local recurrence is more common m the cartilaginous forms 

Microscopic studies reveal a very complicated structure, suggesting m 
some cases carcinoma, and in others sarcoma Mucoid and fatty tissue and 
cartilage may still further obscure the pictuie In a goodly proportion of 
cases, 14 out of 26 studied by Ehrich, squamous epithelium is present and 
may show characteristic horny changes The cells which constitute the 
tumor parenehyma proper are arranged m larger or smaller masses resem- 
bling gland acini, or m tubules, the lumen of which is lined with cubical or 
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cylindrical cells It is the ongin of these cells that has given use to most 
dispute Some authorities, especially Volkmann^ and Kelly, ^ hold that the 
cells spring fiom the endothelium of the lymph spaces or perivascular lymph 
sheaths, and that the tumors must be classed with the endotheliomas and 
peritheliomas Kuttner’s^ extensive studies of 97 tumois of the submaxillary 
gland collected from the literature lead him to the Men piopounded by 
Volkmann He hnds 64 to be endotheliomas, 6 sarcomas, 3 adenomas (?), 
5 carcinomas, and 19 of doubtful natuie The endotheliomas may be benign 
in their clinical manifestations, or may resemble sarcoma and carcinoma 
in the malignancy of then course Those not ha^ ing cartilage show a greater 
tendency to malignancy than the enchondromas 

There are man}" writers, however, who contend that not onl} morpho- 
logically, but also Instogeneticalh , the tumor cells are epithelial This is 
the view of Landstemer,^ Ehrich, Lotheissen,“ and otheis But Kelly main- 
tains that no connection can be traced between the apparently epithelial 
columns of cells of the tumors and the salnai} gland proper Gnen ceitam 
conditions of grov th, endothelium can easily assume the shapes of epithelial 
cells Those tumois m vliich masses of squamous epithelial tissue are 
found may, as many have sliov’n, take their oiigin from remains of the 
branchial arches Guleke® believes that some of the paiotio tumors are 
teratomas and arise from germinal displacements of the original salivary 
gland “Anlage,” this latter contributing the cellulai elements of the tumor, 
while the m}"\omatous, cartilaginous, and osteoid tissue is derived from the 
remains of the first bianchial arch Wood,^who has published an excellent 
study of the tumors of the sain ai} glands, is also inclined to the view that they 
arise from embryonie displacements of epiblastic tissue duiing the process of 
formation of the parotid, and submaxillary glands and the bianchial arches 

So far as it is possible to decide at the present time, those w ho contend foi 
the epithelial oiigin ot the so-called mixed tumois of the salivary glands 
ha^e the best of the argument Mucoid and h} aline degeneration, Avhich 
are veiy common m tumors of the salivary glands, produce complicated 
pictures that have led to additions to our terminology, thus, there is the 
cylindroma, the myxomatous endothelioma, etc, AAhich need no special 
description 

Treatment — The tieatment is suigical 

Other tumors of the salivary glands aie sarcoma, cases of which aie de- 
scribed by Kelly, Lotheissen, and Schridde,® lipoma and chondroma Von 
Mangoldt describes a cavernoma — a congenital telangiectatic groAvth, AAhich 
was found associated vith angioma of the ovei lying skin Bidone® also 
reports a case of this rare tumor, and reviCAvs the literature fully 

An echinococcus cyst is described by Andre 


‘ Dent Zeit f Chir , 1895, xli, 1 to 180 
^ Philadelphia Medical Journal, Februarj", 1899 
^ jBeitr z him Chir , 1896, xvi, 181 to 256 
* Zeit f Heilk , 1901, Fn ii, Ablh f Path Anat , pp 1 to 18 
^ Beitr z him Chir , 1897, xix, 481 to 492 
° Arch f him Chir , 1906, Ixxxi, 275 
^ Annals of Surgery, 1904, xxxix, pp 57, 207 
® Beitr z path Anat u z Allge Path , 1903, xxxiv, pp 136 to 142 
° Arch di Ortopedia, 1897, xiv, p 398, 1898, xv, p 16 
Bull de la Soc Anat de Pans, 1898, Ixxin, pp 264, 267 
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LUDWIG’S ANGINA 

Tills IS an inflammation — a cellulitis — of the tissues of the floor of the mouth 
m the subma\illary region The primaiy loeus is, usually, according to the 
studies of Thomas,^ some insignificant lesion m the mouth, as a carious tooth, 
tonsillitis, an ulcer, etc , the infection travelling by v ay of the lymphatic 
vessels to the submaxillaiy lymph glands In 18 cases studied bacteno- 
logically the streptoeoccus was found alone m 6 cases, the streptococcus 
associated with other organisms m 8, the staphylococcus alone m 2, the 
pneumococeus alone m 1, and an undetermined bacillus m 1 The male 
sex IS far more often affected than the female 

S3Tnptoms — The disease usually begins acutely, with slight fever, 
and at times difficulty m swallowing Coincidentally, an indurated swelling 
appears m the legion of the submaxillary gland, on one or both sides, 
which soon extends along the cellulai tissue towaid the chin, tovard the 
parotid, and down towaid the laiynx or the sternum The sublingual 
tissues form a hard congested swelling airanged like a eushion just inside 
the mfeiior maxillary bone, and force the tongue upward and toward the 
opposite side The skin ovei the swelling, during the first four oi six days, 
IS movable, then it becomes reddened, oedematous, and adherent, at times 
thei e IS erepitation Soon an opening foi ms m the floor of the mouth through 
whieh a thin grayish or reddish-brown fluid is discharged, at the same 
time the constitutional symptoms become more severe, the fever highei, 
sleep IS distuibed, profuse sweats, delirium, and dyspnoea appear, and the 
ehaiaeteiistie typhoidal state, due to septic infection, is developed 
Death, m the majoiity of cases, occurs from invasion of the larynx, the 
lower respiratory tract, and m some cases of the lungs The mortality is 
high, of the 106 cases collected by Thomas, 43 died 
Treatment. — This is surgical, the best incision being that of Delorme, 
over the submaxillaiy gland and parallel with the lower jaw 


’ Umv of Med Bull , March, 1908 



CHAPTER III 
DISEASES OF THE (ESOPHAGUS 
Bi JOHN McCRAE, M B (Ton ), M R C P (Bond ) 

Descriptive — The oesophagus, the viscus which connects mouth and 
stomach, is undeistood as beginning at the upper boidei of the ciicoid carti- 
lage and ending at the cardiac orifice, it measures, as an average of a large 
numbei of adult cases, 24 4 cm (about nine and thiee-quaiter inches), 
at birth it measures S cm (thiee and one-fifth inches), it begins at the level 
of the sixth cervical cartilage, wheie it lies immediateb m fiont of the 
vertebriB, then it comes slightly forward, and at the se^enth doisal vertebra 
it bends slightly to the right, then to the left to reach the opening thiough 
■which it passes the diaphragm It enters the stomach at a point coirespond- 
ing to the origin of the tivelfth left rib from the twelfth doisal vertebia, and 
the cardia lies about 40 cm from the uppei mcisoi teeth The oesophagus 
IS divided, for descriptive and othei such purposes, into a ceivical part 5 cm 
long, a thoracic 18 cm long, and an abdominal 2 cm long If it is desired 
to know the distance from the incisoi teeth to the caidia, Rosenheim gives 
the folloiving rule Take a point 2 cm belo-w the most piominent part 
of the occipital protuberance, measuie fiom it to the oiigin of the twelfth 
rib, and add 7 cm (from uvula to upper teeth) for the total figure It is 
piobable that for the most part the ■walls of the tube he m contact with one 
another, but it is yet undetermined ■whethei or not the caidia lies open ■\^hen 
the organ is at lest 

The oesophagus is lined by stiatified paAcment epithelium In the uppei 
pait the musculaiis is composed mostly of stiiated, and m the lower half of 
unstnated muscle fibers, although the demai cation is not distinct Mucous 
glands m rathei scanty numbers in half of all cases he m the submucosa 
and open by ducts wdnch pierce the musculaiis mucosae, glands of a different 
kind are found between the level of the cricoid cartilage and the fifth img 
of the trachea, lying superficial to the musculans, these glands contain not 
only mucous cells, but also cells similar to the parietal cells of the glands of 
the stomach, and at times typical stomach epithelium is found aggregated 
m areas of considerable size, wdnch on superficial examination resemble 
shallow" ulceiations, of which the true nature becomes apparent only on micro- 
scopic inspection These are found m 3 to 6 pei cent of all cases (Glinski) ^ 
In the low'er part of the oesophagus are the cardiac glands, w"hich are similar 
to the cardiac glands of the stomach 

The arterial supply consists of an anastomotic netw'-ork, which is supplied 
from above dow"nward by the inferior thyroid, the posterior bronchial 
arteries, and the oesophageal branches of the aorta The lower end is 

' Bull de V Acad des Sc de Cracovie, No\ ember 9, 1903 See also Schwalbe, 
Virchow’s Archiv, 1905, Bd 179 

(77) 
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supplied by the left coronaiy aiteiy of the stomach, and anastomoses occur 
from the inferioi phrenic vessels The venous supply consists of three 
mam channels, of which the first leads to the inferior vena eava by the 
diaphiagmatic veins, the second leads to the superior vena cava hy way 
of numerous branches, the mfeiioi thyroid, the pericardial, the posterior 
mediastinal, the mtei costal, and the diaphragmatic veins These last lead 
to the a/ygos oi to the vena cava itself The thud channel, most impoitant 
in Its 1 elation to Aarices of the oesophageal veins, leads by' way' of the left 
coionaiy' vein of the stomach to the poital sy’stem The venules leading 
to all thiee channels are closely inteilaced throughout the oesophageal walls 

The lymphatics of the oesophagus lead fiom the upper part to the deep 
ceivical nodes lyung in the vicinity of the bifurcation ot the carotid aitery, 
and from the infeiioi part to the nodes of the posterior mediastinum, as far 
as the diaphiagm 

The nei^es supply'ing the oesophagus are, above, the lecurient branches 
of the vagi, and bclov, a plexus toimed of blanches direct fiom the trunks 
ot the vagi, into which enter branches of the sympathetic 

The question vhethei or not absorption occurs from the oesophagus is 
not yet authoiitatively settled Meltzei declaied that absorption from 
the healthy oesophagus is bcttei than from the stomach, Pfaft, on the con- 
tiaiy, thinlvs that it does not occui Probably' the tiuth of the mattei lies in 
this, that the oesophagus can absorb, but larely obtains opportunity therefor 

Methods of Examination. — Palpation — ^This may give infoimation of 
a tumoi high up m the oesophagus, and the glands connected therewith 
may sometimes be felt oi a diveiticulum full of food mateiial may be 
felt, and sometimes emptied by piessurc, but the application of these methods 
IS necessaiily very limited 

Percussion — Peicussion will pioie useful A'eiy larely, it may assist in 
the deteimination of a large diveiticulum oi tumoi 

Auscultation — Auscultation gives little satisfactoiy infoimation, o\ei the 
i\hole extent ot the oesophagus, iihen fluid is swallowed, a gurgling sound 
may be heaid, vhich may cease at the level where an obstruction exists, 
the sounds may be heaid ovei the neck, down the left side of the spine, and 
finally at the angle made by the left costal margin iv'ith the xiphoid caitilage 
Very commonly at this point, six oi seven seconds after swallowing, a sound 
is heard w'hich is interpieted by some as fluid passing through an almost 
closed oi half-closed caidiac oiifice, by otheis as a sound produced in the 
stomach In some people, immediately aftei sw'allow'ing, a sound is heard 
which IS taken to indicate the passage of fluid thiough the open caidia 
So expel lenced a clinician as Ewald is extiemely' skeptical of the value of the 
sounds pioduced m the oesophagus 

Stomach Tube, Sounds, Bougies, etc — ^These are veiy useful as instiuments 
of examination, as w'ell as in the tieatment ot oesophageal disease The best 
loi a pieliminai-y examination is the soft-rubber tube, and if, subsequently, 
sounds are necessary', the graduated, gum-elastic English sounds, w'hich 
when heated become flexible and can be bent to the desiied shape Briefly 
stated, the rules foi all such examinations are these Ostentatious clean- 
liness beforehand is necessary , so that the patient’s nausea or disgust through 
mental channels shall not be excited, let the- patient sit w'lth the head thiow'ii 
slightly forward and the chin laised, if necessary, paint the pharynx w'lth 
10 per cent cocaine solution, and do not put the fingers in the patient’s 
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mouth, glycerin as a lubricant may generally be dispensed with, the tube 
being best taken last from cold, clean watei, if sounds aie used, from i\arm 
watei , diiect the patient to take full, deep bieaths, and enfoice this upon him 
at any time be becomes excited Contra-mdications to the use of the tube 
aie as follows Abmlvie Aneuiism, lecent hemoiihage, recent corrosion, 
01 ulcciation Relative Advanced aiteiiosclerosis oi caidiac disease, acute 
oesophagitis, or ciiihosis of the hvei when vaiices may be suspected 

Dyspnoea and cough upon introduction of the tube may suggest that the 
instillment has entered the laijnx, if the patient can phonate aa-a or ee-e, 
it has not done so 

CEsophagoscope — The findings fiom this, to the practised eye, are of the 
utmost value, the discomfoit it causes the patient and the difficulty of its 
use b'y the physician have not yet allowed the widespiead employment of 
the oesophagoscope , if possible, its use should precede any important opera- 
tion on the oesophagus 


CONGENITAL MAIFOKMATIONS 

hlalfoimations of the gullet aie not common, and are clinically of so little 
impoitance as to deseive the meicst mention, they consist, foi the most 
pait, of a senes of variations dependent on the fact that embryologicalh the 
oesophagus and phaiynx have a common oiigin, and that the continuity of 
the oesophagus may be inteirupted by a stenosis or obliteration Thus 
the tube may be open above and below, and its cential pait may be repre- 
sented by a nicie cord Either the iipjier or the lowei segment may open 
into the air passages It sometimes happens that the oesophagus, although 
patent, opens into the tiachca, and aspiration pneumonia is thus produced 
before any suspicion can aiise of abnoimahty Two gullets have been known 
to exist side by side The anomalies that aie congenital and consistent with 
life are referred to in difteient paits of this article 


INFLAMMATION OF THE (ESOPHAGUS 

Acute (Esophagitis — Etiology — ^Acute inflammation of the oesophagus 
IS a condition infrequently found at autopsy, but is probably much more 
Ireqiient in life It occurs by extension of disease from the pharynx or 
stomach, oi from other neaiby oigans, is excited by mechanical irritation, 
such as a foieign body oi a loiigli sound, by hot liquids, corrosives, oi other 
chemical iiritants, and occuis as an accompaniment of inflammation of 
mediastinal tissue oi othei parts neai but external to the oesophagus, and 
111 vaiious acute diseases, such as diphtheiia, scarlatina, variola, measles, 
pyiemia, and typhoid fever 

It IS a remarkable circumstance that the oesophagus has so great an im- 
munity to the spread of infections from the pharynx, it must have impiessed 
anyone who has had the opportunity of seeing autopsies upon patients who 
have died of scarlet fever oi measles, that when the oesophagus is laid open 
Its pale healthy surface contrasts vividly with the leddened liypertemic 
pharyngeal structures, and that the infection stops short at a well-defined 
line vliicli marks the level at vliicli the walls of the gullet appose Cases 
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in which the inflammation spreads to the oesophagus are observed at times, 
but are the exception The food and saliva must constantly wash down 
infective material from the mouth, but tins remains only momentarily, 
theie must, howevei, be another explanation, which is perhaps that the 
oesophagus is a stiongly resistant part Even when corrosnes are 
swallowed it often escapes with less injury than the pharynx or the stomach, 
and it IS certain that the constant passing of rough particles of food seems 
rarely to tear the oesophageal membrane, which is habituated to the insult 
of temporary irritation 

Special Pathology — Many different forms and degrees of ser erity are 
lecognized, as catarihal, follicular, ulcerative, phlegmonous, exfoliative, 
or neciotic, the i elation of which to one anothei is close In the oidinary 
catarrhal form the wall is reddened, and there is excess of secretion vith 
desquamation as a sequence This is the usual result of fluid too hot oi 
mildly irritative, not to say corrosive, or as adjunct in the vicinity of foreign 
body or new-giowth, although here it is of little clinical significance Such 
an oesophagitis is the result, too, of a passive hyperaemia from caidiac dis- 
ease, although the long continuance of such a cause generally operates to 
place it in the class of chronic disturbance This simple form may be 
associated with the exanthemata, or the membranous type may be observed 
where an actual fibrinous membrane, not to be confounded with the des- 
quamating dead layers, is present Very rarely, the membrane is tiuly 
diphtheritic, which obviously may lead to ulceration The pocks of vaiiola 
have been frequently found in the oesophagus, Wagner finding them in about 
13 per cent of a large series Various other forms of disease are occasionally 
noted, in the condition termed follicular oesophagitis the mucous glands of 
the upper part of the tube can be distinguished as lumps, sometimes of the 
size of 6 or 7 mm diameter, which exude abundant mucus through the 
dilated duct on pressure, micioscopically, such glands aie found to have 
undergone a mucoid degeneration, to be surrounded by a zone of inflamma- 
tory infiltration, and each area may finally form an ulcer 

Allied to this condition is the formation of retention cysts, when the 
thickened epithelium occludes the duct, these cysts, which may attain a 
diameter of 1 5 cm , have been known to become infected, and the result is 
the formation of abscesses, ciicumscnbed but tending to extend their bound- 
aries Should this occur, we have an example of puiulent or phlegmonous 
oesophagitis, although the etiology of the latter is generally other than this 
It most frequently happens in the upper part of the tube subsequent to the 
lodgement of a foreign body, the action of a coirosive, or by extension of 
an extraneous inflammation Several cases are recorded m which, some 
days after drinking lye, mucosa and submucosa have been shed as a mem- 
brane Don, indeed, found one such piece 30 cm long, this doubtless 
including paits of the pharyngeal mucosa, some, with Bormkel, consider 
this as an undermining phlegmonous oesophagitis, which quickly loosens the 
entire wall, others think it a necrotic process of less intensity The two 
possibilities are so nearly related that it is not of importance to which we 
adhere VTien abscesses form they are apt to undermine the mucosa and 
lead to the establishment of sinuses, or even of fistulse into the lespiratory 
tiact The possibility of the causation of peri-oesophageal abscesses in 
this way is also to be remembered But the infection may also be in the other 
direction, and pen-oesophageal abscess may undermine from the outside, oi 
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the disease in the oesophagus may be tlie result of extension from a perichon- 
dritis, a vertebral abscess, suppurative lymph nodes, or even from empyema 
In such cases the mucosa may be finally perfoiated Such a condition 
IS not necessaiily fatal, here belong those -wonderful cases m which large 
pieces of the lining, sometimes the entiie lining of the tube, have been cast 
off m one mass, although the cases weie not instances of coriosive poison- 
ing Wheie a long-continued inflammation has existed, stiong retching or 
^omltlng has separated the layeis, and cure is leported after a cast 13 cm 
long had been so expelled (Stem) Biich-Hirschfeld reported long ago a 
case m w hich a 20 cm cast ivas expelled three days aftei the onset of the first 
oesophageal symptoms, this w'oman promptly lecovered A remarkable 
senes of 4 cases is repoited by Zenker and von Ziemssen, in these a layei 
of pus had separated the layers of the oesophagus and finally eroded the 
mucosa m numerous places Healing occurred with a senes of chambers 
left m the w^all communicating wuth the oesophageal cavity The statement 
made by these authors is almost inci edible that no disastrous results occurred 
from the lodgement of foieign bodies oi the decomposition of mgesta in these 
spaces In the neciotic form ulceiations occur alternating with fibrin- 
covered aieas, on these lattei an actual membiane often forms, and the ulcera- 
tions may give rise to hemorrhages, this combination has been reported as 
follow mg many of the acute infectious diseases and in cases of sepsis In 
the Royal Victoria Hospital autopsy series a giil, aged nineteen years, dead 
of septiciemia, showed in the oasophagus multiple irregulai ulcerations, the 
result of thromboses of small vessels One of these perfoiated into the left 
pleuia, and caused a hemoiihagic pleuiisj' 

Covonve CEsopliagiiis — (Esophagitis fiom coirosives may be referred to, 
although it IS obvious that the pathological condition will fall under one or 
other heading aheady dealt with, a single case of conosion may combine 
several different forms at the same time m different paits of the tube Where 
the coirosion is compaiatively'mild, the epithelium is whitened and con^elted 
into a rough membrane peeling off in patches, but leaving an apparently 
intact membrane below”^ it The epithelium may be colored according to the 
coirosive used Thus, sulphuiic acid generally blackens, carbolic wdiitens, 
and nitric acid gives a yellow color to the suiface When the coriosive is a 
lery severe one, the mucosa is conveited into a duty gray slough, peeling 
off irregulaily fiom a leddened, hemorrhagic surface, which is greatly 
inflamed, the museular coat is in these cases extremely flabby and the tube 
sags A little later these tissues become black and gangrenous looking 
Should death not occur soon, suppuration and ulceiation m all directions 
may happen, and at the best, healing wall be attended w'lth the highest dcgiee 
of stricture 

Infective CEso'phaqitis — In the specific infections, besides diphtheria and 
variola mentioned above, the ulcers of typhoid fever are occasionally found 
in the oesophagus, the latter happening once in 83 autopsies upon cases of 
typhoid fever in our series Thrush is found as a result of extension from 
the mouth, but m most instances is of little importance Those acute 
inflammations wdiich arise as a secondary affection of the walls of diverticula, 
etc , differ m no w^ay from the primary forms 

Symptoms — ^^Vhen corrosives have been sw'^allow^ed, the histoiy and 
inspection of the pharynx generally make the case clear There is usualh 
severe pain along the course of the gullet, dysphagia, and expectoration of 

10L V — 6 



82 


DISEASES OF THE ALIMENTARY TRACT 


mucus, often bloody Thirst is extreme In the severest cases there may 
be no pain With regard to the other forms of oesophagitis, with lesions of so 
variable intensity, it is not easy to set down a tram of symptoms that will be 
accurate, it is of the utmost impoitance to know if damage has been done 
to the gullet by food material or other foreign body Apart from the history, 
the most dependable s} mptom is inability to swallow or pain m swallowing, 
pain may exist when the head is moved Auolently, especially backward, and 
when the oesophagus can be i cached from the neck, piessure may elicit 
tenderness Theie is often thnst, and sometimes legurgitation of sw^alloived 
material which may be coated w ith mucus Hard, dry food, oi very hot oi 
very cold fluids, wnll give more pain than less nutating material If a sound 
should be used (it is usually contra-indicated), great pain is geneially 
caused, wduch is apt to remain for a consideiable time after its withdraival 
Sequelse — Slight degrees of inflammation aie almost certain to disappear 
completely, and seveie degiees, ivith ulceration, are equally certain to be 
followed bj' stenosis Any inflammation may progress and lead to the 
ul^ceiative or phlegmonous form, which in turn may give rise, with or without 
perforation, to pen-oesophageal abscess If the inflammation leads to per- 
foration, especially low down in the oesophagus, the respiiatory tract, trachea, 
bronchus, or pleura, is likely to be invaded by the escaping material 
Diagnosis — CEsophagitis, especially occurring in the course of some 
severe disease, wall generally be overlooked Excessive pain from the use 
of tube, sound, or oesophagoscope, should suggest the immediate discon- 
tinuance of its use and the possible existence of oesophagitis 
Treatment — In the severe forms, such as occur m the sw^allowing of cor- 
rosives, oil may be given, but after this the gullet is to be left absolutely 
alone, and all food and drink should be given by the rectum, should this 
not be possible, gastrostomy may be required If the secretion is very 
great, and pain and nervousness cause the patient to make constant swallow- 
ing effoits, morphine had bettei be employed, ice-bags may be applied 
to the stomach, neck, or back, hot appheat’ons also are serviceable 

Thrush requires mild antiseptic drinks For the slightei forms of oesopha- 
gitis little treatment is necessary if it be lemembered that the blandest and 
most mucilaginous forms of food are tlie best, and that all the oesophagus 
needs is a little time, and complete freedom from iriitation, demulcent drinks 
are of great use, ice may be sucked and cold drinks m small quantities are 
grateful, and presumably do no harm, occasional draughts of bismuth emul- 
sions are useful The use of tube, sounds, or bougies is contra-indicated m 
the acute stage The greatest degree possible of physiological rest is the 
solution of the problem 

Chrome (Esophagitis — It is largely an arbitraiy mattei as to what w e 
designate acute or chronic oesophagitis A recurring acute inflammation 
becomes chronic, a long-continued, slight inflammation, which is never 
severe enough to cause marked symptoms, is generally, when discovered, 
called chronic We ha^e previously suggested that the alterations we call 
degenerations are not essentially different from inflammations, at least, they 
may be admitted to end at the same goal Therefore, reference will be made 
here to certain chronic inflammations, and to several conditions such as 
rupture, dilatation, and diverticulum, w^hich have some relationship to the 
degenerations of the oesophageal w’^all, whether these are actually caused by 
inflammation or not 
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Chronic oesophagitis is found chiefly in drunkaids, occasionally in heavy 
smokers, and as a result of extension of pharyngitis or gastritis Occasion- 
al!} it may follow a icpeated chronic congestion brought about by disease 
ot the heait oi lungs The condition is often found at autopsy, and is gener- 
ally overshadowed during life by the symptoms of more apparent lesions 
It is thus of itself an unimpoitant sub]ect 

Special Pathology — ^The foim of chronic inflammation most frequently 
found at autopsy is that rvhich shorvs a series of grayish streaks corresponding 
to the ciests of the longitudinal folds into rvhich the tube falls when at rest 
Wheie the sides of the rugae he m apposition this membrane is not apparent, 
and the mucosa is generally dusky red or bluish, the attrition serving to rub 
off the membiane as soon as formed The membrane appears to consist of 
degenerated superficial layers with little or no fibrin This pictuie differs 
little from that of acute catarrhal oesophagitis, except that the lividity of 
the wall IS moie extreme This lorv grade of disease may exist for a long 
time rvithout giving rise to any symptoms, but long persistence leads to muco- 
sal thickening and sometimes to a granular appearance of the membrane 
Next to this, and closely allied to it, is the so-called leukoplakia, m rvhich there 
are white, yellow , or gra}'^ plaques of irregular size and distribution, overlying 
and alternating with thickened and reddened mucosa and submucosa, these 
areas are slightly harder and more raised than the rest of the mucosa, and 
are underlaid by inflammatory infiltration This is precisely the same 
condition that is well know n m the mouth, and it is thought to have some 
etiological force in the causation of carcinoma, although the figures cannof 
be said, as yet, to be conclusive The strongest causative factor m the 
production of leukoplakia of the oesophagus is alcoholism The late W} att 
Johnston insisted strongly upon tins, and Piofessor Adami’s experience 
exactly coincides, so that m a well-marked case of leukoplakia one will nearly 
always find that there is a histoiy of long-continued alcoholism There is 
found also the form of oesophagitis m which the mucosa is dark red and 
granular, w ithout any evidence of fibrin or membrane All these varieties 
are of the same significance, and seem to occur undei similar conditions 

Chronic oesophagitis may be chaiacterized by a gray, oedematous mucosa 
as w'ell as by a hypeiasmic one, theie is an incieased quantity ot mucus 
secreted, the thickening of the mucous layeis occurs at times so irregu- 
larly as to give use to papillate or polypoid outgrowths As an accom- 
paniment of this, the openings of the mucous glands are at times evident 
Ulceration does not appeal to be frequent, save m the most severe cases 
Pigmentation of the mucosa is uncommon, and atrophy of the mucosa 
probably does not occui, save in old age 

Symptoms — ^The most common complaint is uneasiness, scaicely amount- 
ing to pain, m swallowing, it is rarely severe, although this depends entirely 
on the degree of the lesion, and is generally referred by the patient to the 
upper part of the oesophagus, and by the obseiver to the pharynx, wdnch is 
usually inflamed 

Sequelse — Because the infective agent is less virulent oi the tissues more 
habituated, chronic inflammation is less likely to lead to severe destruction 
and subsequent stenosis than in the case of acute inflammation It is 
likely that chionic oesophagitis piecedes the unexplained cases of rupture and 
dilatation, it is, theiefore, far more important in the light of those lesions to 
rvhich it indirectly predisposes than for its own sake 
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Treatment — ^\^arious foims of treatment have been advocated, but the 
condition will continue to be, in most cases, untreated The removal of 
an exciting cause, such as alcohol or tobacco, is necessaiy, extremely hot 
oi pungent foods are to be avoided, it is possible by demulcent fluids to smeai 
the oesophagus vith material vhich will adhere to its walls for a time, the 
passage of a tube to apply such fluids or pastes is admissible A useful 
method of applying astringent drugs to the oesophageal wall is the daily 
use of a soft tube smeared with a paste which is solid at ordinary tempera tin e 
but melts at body heat Such a paste can be made of cacao butter mixed 
with tannic acid (10 per cent ) or silver nitrate (5 per cent ) The tube 
is allowed to lemain ten or moie minutes until the paste is melted and tians- 
feired to the vail of the oesophagus The condition is not sufficiently severe 
to compel serious measures, such as lectal feeding Solutions of cocaine 
(1 to 2 per cent ) and eucaine (3 to 4 per cent ) aie used to allay pain, and 
solutions of tannin and silver nitrate (1 per cent) are advised If such 
solutions are used, swallovmg in the recumbent posture seems adiisable 

Ulcers of the (Esophagus — It is not exactly rational to separate tliese 
from the foregoing inflammations Ulceration may occur as a step m the 
process of oesophagitis, but seveial forms of this lesion yet remain to be 
described These are the so-called decubitus ulcers, pressure ulcers, peptic 
ulcers, and ursemic ulceis Tubeiculous ulcers will be dealt with m the 
paragraphs upon that disease At the same time that these are separated 
from acute and chronic oesophagitis, it is done with no mtenbon of suggesting 
that we are dealing with other than inflammatory processes, or at least those 
modifications of inflammatory processes which ve are accustomed to call 
degenerations 

Decubitus Ulcers — ^These are found m emaciated peisons vho have 
suffered from exhausting disease They are usually shallow, lound erosions, 
with little or no surrounding reaction, and are situated on the anterior and 
posterior walls of the oesophagus, at the level of the cricoid Each is the 
counterpart of the other, and they are caused piesumably by the attrition 
of the apposed walls wliile the patient lies lecumbent, the oesophagus being 
pressed between the cartilages of the larynx and the vertebral column 
They give use to no symptoms 

Pressure Ulcers — These may appear on the inner suiface of the oesophagus 
as a result of compression from without by an aneurism oi otlier mass 
The lessened blood supply fiom the pressure doubtless lovers the resistance 
of the part, so that these are pathologically \ery closely related to the foie- 
going 

Peptic Ulcers — So long as the etiology of gastric ulcer remains obscure, 
it IS rational to consider peptic ulcer of the oesophagus as a sequence, although 
perhaps a distant one, of inflammatory conditions of the wall It occurs 
generally m the lower part of the gullet undei conditions similai to those in 
which gastric and duodenal ulcers occur, ivhich, m fact, it often accompanies 
Yet it must be said that it has generally been reported in elderly, alcoholic 
men, which fact alone casts doubt upon the exact parallelism It may be 
said that the prevailing opinion is m favor of peptic ulcers being the result 
of a combination of thrombosis of the area affected with subsequent digestion 

Sym/pioms — ^The condition causes difficulty m sv allowing, and generally 
lomitmg of blood, occasionally a fatal hemorihage, and the course, apart 
from the last-named accident, is likely to be a chronic one Diagnosis is 
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difficult and must be made from ^arIces of the oesophagus and ulcer of the 
stomach 

Treatment — This is exactly that of acute oesophagitis, gastrostomy being 
the most satisfactory method 

Ursemic Ulcers — Ulceis of the oesophagus occur in uiiemia, and are doubt- 
less comparable to the bettei-knoAvn but equally ill-understood ulcerations 
found m the colon in uraemia, in thirteen cases of uraemia in the Royal 
Victoria Hospital, oesophageal ulcerations i\erc found twice 

RUPTURE OF THE (ESOPHAGUS 

Rupture of the oesophagus is rare, but has happened m a well-authenti- 
cated senes of cases 

Etiology — Much discussion has occurred as to whether a healthy oesoph- 
agus ever ruptures, the winter’s belief is that it does not At the same 
time, it must be stated that in some cases that have been carefully ex- 
amined, no trace of disease has been found, with regard to tins, it must be 
borne in mind that many degenerations are not evident to the examining 
eye, even in heart muscle, wdiere we are accustomed to look for them 

"Spontaneous” rupture of the oesophagus has alw^ays occurred with a high 
internal pressure, such as is caused by the passage of a very large bulk of 
solid or fluid, coincident w'lth a strong diaphragmatic contraction, thus, it 
IS oftenest during seveie retching or vomiting that the viscus gives w^ay 
Zenker considers that a rapid degeneration of the w'all of the oesophagus 
IS produced by the presence of a pepsin-contaimng fluid legurgitated from 
the stomach, which remains at body heat, at the same time that a condition 
of w'eakened oesophageal circulation is present, this degeneration is the pre- 
disposing, as the high intra-oesophageal piessuie is the effective, cause of 
"spontaneous” lupture Such degeneration could be effected only upon 
the internal layers, and it is extremely likely that an equally effective or more 
effective cause w^ould be a degeneration, inflammatory, so-called, or other, 
of the musculai w'^all 

S3niiptoins — Rupture of the oesophagus is characterized by severe, sudden 
pain m the chest, a choking sensation, retching, and collapse All of the 
cases have proved rapidly fatal, although in some death has been suffieiently 
delayed to allow’^ the signs of interstitial emphysema of the mediastinal tissue 
to develop 

IDIOPATHIC DILATATION OF THE (ESOPHAGUS 

Idiopathic dilatation of the oesophagus will be dealt with wdien the 
subject of ectasia is taken up, suffice it to mention here that there are 
certain diffuse dilatations for W'hich a cause cannot be assigned, in the 
absence of cardiospasm and other stenoses these are geneially referred to as 
atonic degeneration of the wall If it is really admitted that atony without 
any stenosis allows dilatation, it is reasonable to refer such atony to an 
unobserved, but nevertheless actual preceding chronic inflammation, or else 
to a muscular atrophy from malnutrition, which atiophy is so great as to 
allow a stretching of the weakened fibers until they are unable to recover 
themselves 
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INFECTIOUS GRANULOMATA OF THE (ESOPHAGUS 

Tuberculosis — ^Tuberculous disease of the oesophagus is rare, but may 
occur by inoculation with tubeiculous material which is swallowed, more 
commonly than this, the disease appears as aieas of ulceration, which have 
extended fiom the bionchial lymph nodes, the tiachea, occasionally the doisal 
vertebrjE, or even the lungs, oi, hnally, the oesophagus may shaie m a general 
miliary tubeiculosis Thus it will be seen that the oesophagus suffers late 
in the disease, when any symptoms to which it might give rise are ovei- 
shadowed by others, so that the diagnosis can be made but rarely There 
is no certain symptom or gioup of symptoms, although with advanced dis- 
ease else^^here severe pain on swallowing suggests its presence Perfoia- 
tion of a tuberculous ulcer into the pleura has been lepoitcd (Flexner,' 
Stillman) 

Syphilis — Many authors deny that syphilis of the oesophagus occuis, 
this can scarcely be true, but the condition is certainly very rare The cases 
desciibed rest mainly upon therapeutic evidence, mz , that aftei antisyphilitic 
treatment an appaient stenosis of tlie oesophagus had disappeared One 
M ould suppose that the scars ivould remain, but no definite cases of such 
have been found in the liteiatuie Theie is no reason to suppose, however, 
that the oesophagus is immune to syphilitic disease Ulcers, also, have 
been described, and the morbid anatomy and treatment need no special 
comment, if one adds that of course antisyphilitic tieatment must accompany 
the local therapeutic measures 

Actinomycosis — Actmom^ cosis and blastomycosis of the oesophagus 
have been described, and it may be heie mentioned that trichiniasis also 
occurs 


NEUROSES OF THE (ESOPHAGUS 

There is a tendency to think that neuroses exist without organic lesions, 
but m the oesophagus, as elsewheie, it is well to icmember that some lesion 
may exist which is a point of origin for the stimuli that call forth the symp- 
toms The lesion may be, often is, quite inconsiderable and out of propor- 
tion to the symptoms it excites, but the results of treatment will at times 
be much better if it be borne in mind that such may exist In many cases 
it must be admitted that not the slightest deviation from the normal state 
is to be detected 

Sensory Neuroses — Disturbance of the sensory functions of the 
CBsophagus usually takes the form of hypersesthesia and parsesthesia , 
amesthesia is said to occur after such infections as diphtheria, but is ver> 
difficult to determine The hAO former conditions are more definite, and 
hypersesthesia is frequently present, although it is often not a neurosis but 
an accompaniment of actual disease, such as inflammation or new-giowth 
Paisesthesia takes very different forms, such as pain m swallowing, a feeling 
as if the tube were closed, a sensation of iveight, a feeling as if there were 
a foreign body in the oesophagus, and finally the sensation of a lump wdiich 
IS usually called the globus hystericus, which last is described at times as 


' J ohns Hopkins Hospital Bulletin, 1893, iv, p 4 
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ascending, and at others as descending The surface of the oesophagus some- 
times IS described as feeling “rough,” m any of these conditions the distress 
may be less during the taking of food, although this is by no means to be 
depended upon, for the neuroses may be seveie enough to lead to marked 
inanition by starvation These parmsthetic states are often the accompani- 
ments and sometimes the results of hyperacidity and allied conditions of 
the stomach that are called neuroses, and a familiar form is that described 
as “ burning,” which may extend as high as the pharynx, it must be kept 
m mind that this symptom is often the result of insufficiency of the cardiac 
orifice and the consequent regurgitation of (hyper) acid fluid The use of 
the tube, sound, or oesophagoscope may demonstrate that there is no gioss 
organic disease of the part, and the recognition of a neurosis of the stomach, 
or an unbalanced state of the nervous system m general, may be a useful 
guide to the recognition of the true state of affairs 

Diagnosis — It is not easy to make useful suggestions as to the diagnosis of 
the neuroses, as the symptoms and the organic diseases that may be simu- 
lated are so numerous In general, it may be said that the greatest care is 
necessary that organic disease be not overlooked, and the more unusual 
neuroses ought to be determined only after careful exclusion 

Treatment — This requires that the general eause be recognized and the 
state of the nervous system m general be improved, because of the reality 
of the distress to the patient, symptomatic treatment is frequently necessary, 
and may take the form oi regularly administered drinks, such as weak tea, 
soda vater, weak solutions of tragacanth or acacia, in bad cases these may 
be followed by opium m small doses, tr opii, ir^ x (cc 0 6), -yith aqua 
laurocerasi, > xx (cc 12) or 0 25 to 0 5 per cent solution of silver nitrate, 
of which half a dram m water three times a day will usually suffice Weak 
solutions of cocaine (1 to 2 per cent ) may be used by the help of the stomach 
tube and removed after ten minutes’ application 

Motor Neuroses — The motor neuroses are more important than the 
sensory, and are practically confined to spasm in various situations A few 
cases of merycism, or rumination, do occur which are evidently connected 
with a relaxation of the cardiac orifice, some cases have been quoted to show 
that a real “fore-stomach” may occur as in ruminants, this hypothesis de- 
pending on the presence of a sac at the lower part of the oesophagus just 
above the cardia 

Before going on to speak of spasm propei of the oesophagus, it may be 
mentioned that some consider the globus hystericus to be spasm m its lowest 
degree , that is, that an actual point of contraction may pass up and down m 
a kind of peristaltic action of the tube Whether this be the case or not, 
mild temporary spasms which last but for a moment do exist, and almost 
as soon as the patient recognizes that the food does not pass freely they yield, 
just as their better developed brethren yield to the application of the tube 
or sound The patient has a momentary sensation that the food is obstructed, 
and that is all It is only when the spasm is severe and consistent that there 
IS damage wrought 

Etiology — Spasm which is purely neurotic, called idiopathic, exists chiefly 
in young adults, rarely in children, and oftenest in females Excitable, 
nervous people and hysterical persons are the ones most frequently afflicted, 
and a shock, fright, or anger is often the signal for an attack, the older writers 
seldom fail to mention the dread of hydrophobia as an excitant Pregnancy 
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appears at times to ha^e this disturbing effect There aie also cases -which 
aie not idiopathic but reflex, occurring generally in the same kind of people 
as the idiopathic As a result of criant stimuli excited by a diseased condi- 
tion of structuies -ndiich have a related nerve supply, oi stimuli arising in a 
funetionally disordered central nervous system, or even stimuli originated 
by some slight lesion of the oesophagus itself, the motor nerves of the oesoph- 
agus carry impulses Inch result in a spasmodic contraction of the muscles, 
occurring most often at the upper part of the tube oi at the cardiac orifice 
of the stomach Notwithstanding the reality of the muscular contraction, 
the cases Inch have died with a spasmodic stenosis have failed to show any 
sign at autopsy, although one oi two repoi ted cases have indicated a possible 
persistence of the condition aftei death The most usual site of a spasmodic 
closure of the oesophagus is at the cardia, and whether this be considered 
oesophageal or gastiic matteis not for practical purposes These stenoses 
are found at other parts as w'ell m the continuity of the tube, and the spasm 
IS not necessarily ahva 3 "s at the same place When an organic stenosis 
exists, a spasmodic stenosis at the same or a different part of the tube maj' be 
superadded 

Symptoms — ^The shghtei degiees of the disease show a sudden, variable 
inability to sw^allow, one cannot predict wdiat kind of food is likely to excite 
it, m some it is hot, in some cold, in some solid, and in some liquid, at times 
the laiger the mass the more easity it is swallow ed The attempts at sw-allow - 
mg are often audible, and the attention of others is apt to increase the diffi- 
culty experienced by the patient Variability of symptoms is very noticeable 
Emaciation is absent in the slight or moderate cases In seveie cases dys- 
phagia may be complete, so that legurgitation of material eaten some time 
before maj happen, the material indicating b}' the absence of hydrochloric 
acid or pepsin that it has not reached the stomach The act of attempting 
to sw"alloA^ IS accompanied b} diagging pain in the letiosteinal region, and 
fluids are sometimes more difficult to sw'allow than solids Dyspnoea, 
oppiession palpitation of the heait, sj’ncope, and even convulsions may 
accompany the attack The condition may be momentary or continue for 
hours, and the liabilit-^ to recurrence has been knowm to last through half 
a long lifetime 

Diagnosis — ^The diagnosis is important, and must be made from inflamma- 
tor}' narrowing, stenosis by malignant growth, geneial or partial dilatations, 
impacted foreign bodies, oi e%en from the pressure of a mass outside the 
oesophagus A goitre has been Imown to exert such pressure To dis- 
tinguish spasm from diverticulum, it must be remembered that in the former 
theie can be no real ructus or ^ omiting of stomach contents during the spasm, 
but the tube alone can be emptied (Meltzer) , m diverticulum the stomach 
may regurgitate food, although the diverticulum be full The fluoioscope 
IS essential for such observations The age, sex, and character of the 
patient are of importance, and the most useful single characteristic of spasm 
of the oesophagus is the variability of the symptoms Very complete informa- 
tion may be obtained from the use of the stomach tube, which is sometimes 
found to be grasped by the stricture, most often at the cardia, after a few 
moments or minutes the spasm passes oft, and the tube passes easily, if a 
sound be used it ought to be of fairly large calibre, such as 1 cm diameter, 
but information is at times subsequentty obtained by the different diameters 
of the sounds that wall pass on different occasions m the same patient The 
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sound IS generally the quicker, and fiom the physician’s standpoint moie 
satisfactory than the tube It must not be forgotten that oiganic lesion 
may co-e\ist with spasmodic stenosis If large sounds do not pass, it is 
lational to give an anaesthetic, and if it pass duiing anaesthesia, the condition 
IS spasmodic Stenosis vhich disappears after the use of antispasmodics, 
the sound, or galvanism can be almost certainly determined as spasmodic 

Treatment — In this it is obMous that, as in othei neuroses, the mam object 
IS to render the general health and tone of the ner\ous system so good that 
the spasm will cease to occur, if a local cause exist, to vliich the spasm may 
be attiibuted, it should be removed, such causes have been found m chronic 
disease of the tonsils, the presence of foreign body in the ear, intestinal 
paiasites, and many diverse slight derangements to which attention would 
scaicely be directed m time of health The food which the patient thinks 
the best is desirable, although the character of this is subject to change 
Generally, warm or sweet fluids are less apt to excite spasm than cold or acid 
ones 

In cases that are at all severe the use of the tube or sound is necessary, 
and it is often notable that although the use of the sound will usually over- 
come the spasm, it will not necessarily pi event its recurrence, when the 
spasm has yielded to the sound oi the tube, it does not always follow that 
food taken immediately will be allowed to pass, but such is generally the case 
The tube, or preferably the sound, should be inserted gently until it meets the 
obstruction, where it is sometimes grasped, if giasped, it should be allowed 
to remain until released, which generally happens in a few moments oi 
minutes, if not grasped, a gentle equal pressure should be kept up until the 
obstruction is felt to yield If the spasm be frequent, it is of the very greatest 
importance that the patient’s nutrition be kept up, m severe cases, rectal 
feeding is useful, and even the performance of a gastrostomy for temporary 
use IS at times justified 

OTHER (ESOPHAGEAL AFFECTIONS ARISING FROM THE NERVES 

Paralysis — This is known as a sequence of diphtheria, and is charac- 
terized by partial oi complete inability to swallov\ , the first indication of its 
existence frequently being the regurgitation of liquids thiough the nose, due 
to an associated paralysis of the palate In an uncomplicated paralysis of 
the oesophagus the food bolus sticks, and the gullet is as little able to regurgi- 
tate it as to pass it downward As soon as it is recognized, the greatest 
care must be exercised lest food be aspirated into the air passages If the 
physician is m doubt as to the efficiency of the muscles of deglutition, tube 
feeding must be instituted The condition is curable only by time, although 
the constant hypodermic injection of strychnine, gr xc 0 903) thrice 
daily, appears to be of advantage 

Herpes — At least one well-authenticated case of herpetic eruption^ m 
the oesophagus has been reported, but it is worthy of mention rather as 
a curiosity than as a condition likely to be met, as is also pemphigus,^ which 
may be mentioned as an actual happening, although its insertion under the 
present chapter heading is scarcely justifiable 

‘ Holub, Ther der Gegenwart, September, 1906 
^ Tamerl, TF^e7^ Llin Woch 1904, No 29 
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DILATATION OF THE (ESOPHAGUS 

Diffuse dilatation oi ectasia of the oesophagus is tliat form of widening 
which occms generally above a stenosis of the lumen, although it may occur 
when no stenosis is evident It is generally fusifoim, although the v eight 
of the mgesta tends to make a considerable bulging toward the lower pait 
of the sac, in the case of a stricture, spasmodic oi organic, the greatest 
dilatation usually occuis immediately above the site The majority of all 
ectasias are in the lowei third of the tube 

Etiology — Although sometimes found as a congenital lesion, an organie 
stiicture of the cardia or othei part of the tube is the most common cause, 
it IS generally believed that spasm of the caidia can give use to the dilata- 
tion, which IS brought about by the pressure of the food which is unable to 
make its way through the orifice Many so-called idiopatluc cases^ have 
been described, upon the etiology of which it is idle to speculate, it is supposed 
in these cases, as well as in those -which are secondary to stricture, that 
atony or degeneration of the muscle has occuired In some of the cases of 
this class a marked hypertrophy of the muscle is found, but this is more 
likely to be a lesultant and compensatory change subsequent to the forma- 
tion of the ectasia than a primary condition Fleiner, Strauss, and others 
consider that these dilatations are explained by’’ a congenital defect m the 
enteiomeres, and that this is combined with a cardiospasm of neurogenic 
origin Those spindle-shaped ectasias w’hich aie w’ldest at the middle 
are probably due to the muscular w’eakness being greatest at that part, but 
the shape as finally obseived at autopsy is probaWy quite different from the 
shape that is assumed w'hen food is passing down, at such a time it is likely 
that the most extreme dilatation exists in the lowest part of the ectasia 
Beneke’s^ \iew’ is a sensible one, which is that the traction and bulging of 
the lowest pait of the sac, when it contains food, pulls together the walls 
of the upper part of the undilated tube below’, thus causing a kind of valve 
action at that point, w’hich still further prevents the egress of the sac contents 
The w’all of the oesophagus in a dilatation is generally inflamed, and often 
ulcerated, a condition w’hich assists greatly in keeping up the causative 
spasm With respect to the occurrence of dilatation above a stenosis, the 
statement is made that it does not often occur, but personal observation has 
not borne out this view’ 

Symptoms — ^These aie generally’ masked by those of the stricture w’hich 
gnes rise to the dilatation, there is difficulty in sw’allowing, fluids and soft 
foods being most easily taken, the saliva is increased, regurgitation of undi- 
gested food w’lth mucus is common , w’hen the dilatation contains food there 
IS often pain in the sternal region, a sense of oppression, dy’spnoea, and regurgi- 
tation of the contents of the sac, w’lth decomposition of the mgesta, foul breath 
and a bad taste in the mouth are present The sound may’ pass w’lthout 
difficulty’, although sometimes it w’lll be obstructed in so decided a w’ay as 
to give rise to the supposition that an organic stricture exists, even in a spas- 
modic case, W’hen it is in the dilatation, the excursion of its distal end is 


Pietkrow ski, Arch f Verdauungskrank , Band x. Heft 2 See also Lercbe, 
American Journal of the Medical Sciences, 1907, cx-xxiv 
- Deuis Aerzte Zeitung, June 15 1901 
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freei than usual In ectasia, as in diverticulum, the sac may be emptied 
and the contents found to lack hydrochloiic acid, pepsin, and lennin, or the 
tube cannot be inserted as far as the stomach The frequency vith which 
the wall of the sac becomes inflamed by the decomposition of food brings it 
about that theie may be continual discomfort m the sternal region, even 
when there is no food present m the oesophagus 

Diagnosis — ^Tlns depends upon careful observation of the symptoms 
and evamination of the contents of the sac for the absence of stomach 
secretions, the use of the tube or sound may demonstrate the wide sac and 
the causative stenosis, and sometimes the spasm When the condition is 
suspected, it can best be venfied by the use of a bismuth mixture put into the 
oesophagus and viewed by the fluoioscope, although Kraus points out that 
m early cases even this, as a rule, fails The conditions with vliich it is 
most likely to be confused are oiganic stenoses without dilatation and deep 
diverticula 

Prognosis — Ectasia, if not extreme, is consistent with long life, although 
occasionally death is brought about by inanition, which should be considered 
rathei as a result of the stricture than the dilatation The piognosis in an 
uncomplicated case rests upon the completeness with which nutrition can 
be earned on The presence of severe inflammation of the wall is a menace, 
m that the muscle may be affected and weakened and the dilatation thereby 
increase, but especially because ulceration may occur, which carries with it 
the danger of perforation 

Treatment — In cases due to spasmodic or organic stiicture the treat- 
ment of the primary condition dominates the case Treatment of the 
dilatation is unsatisfactory When it is recognized as aiising from cardio- 
spasm, combined nitli treatment of the spasm, electrization of the vails 
by a stomach-tube electrode has proved beneficial 

Apait from the treatment of the organic stenosis or the spasm, it is often 
useful to Avash out the sac eveiy night, and so avoid the decomposition of its 
contents, and combat the inflammation by the use of silver nitrate solution 
(1 to 3 pel eent ) or solution of boracic aeid (2 to 3 per cent ) The treat- 
ment of the causative stenosis and cardiospasm is dealt vith under those 
heads 


DIVERTICULA OF THE (ESOPHAGUS 

Etiology and Pathology — Diverticula of the oesophagus are pouches 
of the Avail Avhose cavities connect Avith the lumen of the viscus, the sac 
may be connected Avith the organ by a nariOAV neck, or it may be funnel- 
shaped, m which case no neck, properly so-called, exists Dnerticula 
are elassed as “pressure dn^erticula” Aidien they are caused by piessure 
from Avithin, and “traction diA'erticula” Avhen the force is exeited fiom 
AAithout These tAvo forms have nothing in common, save that both are 
dilatations of the oesophageal wall, yet custom has led to their being treated 
together Then pathology is videly different, and pressure diverticula, 
Avhich Avill be tieated of first, are most frequently not oesophageal but pharyn- 
geal diverticula Of pressure diA'erticula, then, it may be said that they are 
at times congenital, but the majority are the result of disease in the oesophagus 
or m the surrounding structures The congenital diA'erticula are usually 
due to defective fusion of the muscle coats of the two sides at the median line 
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posteiiorly, and when lateral appeal to lesult fiom a lack of complete 
obliteration of the bianchial clefts Most diverticula, honeiei, aic not of 
this nature, but icsult fiom diseases m the oesopliageal wall 

Pressuie diveiticuhd are oftenest found high up on the posicnor wall of 
the oesophagus at the point nherc phaiynx and oesophagus meet, opposite 
the unyielding ciicoid caitilage, but they mav be found elsen here, when 
they show a piedilection foi the natuial nan on mgs of the tube Their causa- 
tion IS doubtless due to the fact that the cflcct of piessure of the nail between 
a film bolus of food and a haid organ externally (such as tracheal calcifi- 
cation, a calcified thjroid, oi even, it is said, a calcaieous arteiy) is to injure 
the tissues, they aie deprived of physiological rest by the constant move- 
ments entailed in eating and dunking When the oesophageal wall is thus 
weakened, the muscular and suppoi tive tissues become insufficient and 
stretch easily, after each considerable distention the wall fails to contract 
to its proper degiee, and the lumen of the tube lemains a little wider at this 
point than normal, and each successive dilatation increases the size of the 
pouch When the wall is weakened, a diverticulum is caused by a stretching 
of the muscle fibeis and a separation of one fiom another, when an individual 
gioup of fibers break, oi wlien this separation occurs, a hernial protrusion 
of the mucosa and submucosa through the gap follows, rarely these pro- 
tiusions aie still coveied by an incomplete muscle layei, but even when this 
IS not the case the thickened submucosa foims a wall that is at times as thick 
as the noimal oesophagus When they result from such a hernial protrusion, 
they often have a nariow, slit-Iike opening, notwithstanding this, they 
may attain a large size, when their liability to rupture constitutes a real 
menace to the safety of the individual The increase of intra-oesophageal 
piessure by the passage of food distends yet more the beginning sac, and 
because of their production thus by pressure fiom within, these are called 
"pressure oi pulsion diverticula/’ They occur most frequently m the 
male sex, and m middle oi advanced life, it is supposed by some good 
authorities that piessuie diveiticula occuriing m the continuity of the tube 
are leally the final result of traction diverticula, if this be true, these would 
be propeily called “piessuie tiaction diverticula,” a class described by some 
authors, which is foi oui pui poses a needless refinement 

The “traction diveiticula’^ aie pioduced m quite a different way from 
that aheady described, some nearby stiucture, such as a lymph gland, gams 
adhesion by inflammation to the outside of the tube, and the conti action 
of the inflammatory tissue during the piocess of fibrosis oi scai formation 
makes a constant traction on the wall, which is pulled out at this point 
A high,_ intia-oesophageal pressuie during the passage of food assists this 
process, and a small, frequently funnel-shaped diverticulum results Since 
the lymph nodes at the tiacheal bifurcation are oftenest the cause of this 
form of diverticulum, it is most fiequently found at this level on the antenoi 
wall Tuberculosis, extremely common ih these glands, is a frequent ex- 
citant, Zenkei and Heller have pointed out their liability to inflammation 
secondary to pericaiditis. Caries of the spine has also caused it Rittei 
declares that chalicosis is a more frequent cause than tuberculosis While 
this is the most commonly accepted view on the causation of traction divei- 
ticula, Ribbert^ and others hold that r\hen the air passage is separated first 

‘ See Riebold, DAits Archtv f Ihn Med , 1904, Ixxx 

^ Virchow’s Arclnv, 1904, Band clxxvui 
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fiom the oesophagus, a band of connective tissue is left, connecting the 
tiacheal and oesophageal walls, the oesophageal musculai wall is often not 
perfeet at this point (B Fischei),^ and the resnlt of a tiaction by this band, 
vhich tiaction may be caused by any slight displacement of the tube, is 
the foimation of a diveiticulum, some have thought that the spot at vlnch 
cin artery enters is theieby weakened and suitable foi dilatation, but the ana- 
tomical sites of traction diverticula argue against this view Schmorl found 
traction diveiticula in 3 5 per cent of all autopsies^ (a figuie vlnch appeals 
excessive to an American obseiver), and one-third of these had led to per- 
foiation into surrounding tissues, under which circumstances they may lead 
to infiltration and subsequent gangiene of the lungs, lupture of a blood- 
vessel, or some such untowaid accident These dneiticula appear so insig- 
nificant on the oesophageal wall that one cannot at fiist understand that 
they are liable to perforation, yet one m our own series appeared to be only 
2 or 3 mm deep, but a fine probe inserted passed up what looked like a 
fibrous cord, fully a centimetei to the peritiacheal gland situated on the 
outside In this naiiow passage a small piece of solid mateiial, such as a 
seed, might readily become caught, and the funnel shape of the diveiticulum 
tends to allow any such foieign bod} to pass up into the nairow channel 
beyond Once lodged here, it could ulcerate its vay out Before leaving 
this subject it may be said that the question of the origin of dnerticula of 
the oesophagus has of late years occupied attention far beyond its merits 
and the volume of contioversial hteratuie on the subject is very large 

Symptoms — Tiaction diverticula, from then small size, give no symp- 
toms and aie rarely disco veied duiing life, and then only by oesojihagoscopic 
examination Pressuie diveiticula of the oesophagus, if small, give no 
symptoms and aie frequently not lecogni/ed If, hovevei, a diveiticulum 
be laige, and be filled by liquid oi food material, the decomposition of this 
and the irritation pioduced theieby will give rise to vomit'hg, the patient 
may feel a sensation of “something m the tin oat,” there often is difficulty 
in swallowing, which is greater when the diveiticulum is full, so that it com- 
presses the oesophagus pioper Under such cncumstances lespiration may 
be interfered with and the neck may be laigei than usual, or an actual 
tumoi appeal Pam is laiely piesent, unless ulceiation of the diverticulum 
exists, it must be remembered that even a small diveiticulum may become 
the seat of uleeiation by lodgement of a seed oi small, hard food particle 
From the decomposition of its contents foul breath aiises, and the inflam- 
mation so set up may spread to the oesophagus itself, oi may even pioceed 
to ulceration and rupture, with the formation of peii-oesophageal abscess, 
or the break may occur into the thoiacic cavity, setting up gangrene of the 
lung 01 empyema, a diverticulum has been known to buist into a tubeicu- 
lous eavity of the lung (Schmidt) When the dneiticulum is small the 
tube will leadily pass it, but as it becomes larger the tube is often directed 
into the sac itself, wheie the mobility of its lower end and the impossibility 
of passing it farther may assist the diagnosis The tube is espeeially 
liable to pass into the sac if the latter is full, thereby pushing the (Esophagus 
forward out of the direet hne and taking its place 
Diagnosis — This may be made occasionally by palpation if the dner- 
ticuliim be sufficiently high to appeal in the neck, if filled with air it will 

‘ Virchow’s Archiv, 1004, No 178 

“ Riebold, Deut 1 rchii' f him Med , 1904, Ixxx, Heft 5 und 6 
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be tympanitic, if with fluid, dull on percussion, and external pressure will 
sometimes succeed in emptying it If lower down, the failure to find hydro- 
chloric acid m the regurgitated material may indicate that it does not come 
fiom the stomach, and the stomach tube may succeed in reaching fluid at so 
high a level that it could not be in the stomach, if the tube can be passed 
with certainty into the diverticulum, which is often a matter of much diffi- 
culty, a mixture of carbonate of bismuth and syrup of acacia can be intro- 
duced, which will lendei the diverticulum opaque to the T-rays It must 
always be borne m mind that the sac is easy to perforate The diagnosis 
has been made by recognizing food which has been eaten several meals 
previously, w^hen the stomach has previously regurgitated food more lately 
taken However, unless one or other of these accidental circumstances 
give a clue, the recognition of diverticulum is very difficult 

Treatment — Diverticula large enough to be recognized demand treat- 
ment, although treatment is not very easy Feeding by the tube, when it 
is possible to pass it by the orifice of the diverticulum, is advisable, and if 
the shape of the sac be determined, and the neck of it found to admit the 
procedure, surgical removal should be advised This as jet applies only 
to those situated m the neck, but the development of the low-pressure 
chamber of Sauerbruch and others for thoracic operations promises to extend 
the possibilities of operation In the event of a diverticulum being recog- 
nized, and the advent of ulceration observed, e , by the presence of blood 
m the contents, reetal feeding wnll be necessary for a time because of 
the danger of rupture While erosions are healing, potassium bromide, 
5i] (gm viii), or morplune, gr ^ (gm 0 03), daily, may be used to 
lessen irritability, although physiological rest by withholding food is the 
most rational procedure Regular w'ashing with w^ater greatly assists the 
patient by the prevention of decomposition, thus lessening inflammation, 
and by increasing the tone of the muscle At intervals of a few days, a 
solution of silver nitrate (1 per cent ) may be used, and the ashing of the 
sac can be taught to an intelligent patient When cardiospasm is present, 
the occasional passage of a large bougie will assist the overcoming of it, 
but this procedure should alw^ays be done by the physician and never by the 
patient Electrolysis is widely used by employing a gastric electrode inside 
the sac The most important requirement is a well-regulated rich diet, 
fats, butter, and oils are desirable, and when ordinary feeding is practised, 
one or two teaspoonfuls of melted butter or olive oil are recommended to be 
taken a little before food time, to act as a lubricant Many patients are 
able to empty the sac by certain gymnastics, such as the motions of rowing, 
it IS obvious that, apart from washing, a sac can be scarcely kept clean by 
such measuies alone 


STENOSIS AND STRICTURE OF THE (ESOPHAGUS OF 
NON-MALIGNANT ORIGIN 

Obstruction of this nature, apart from benign tumors, to be spoken of 
later, may be congenital, spasmodic, or fibrous The spasmodic variety 
has been already dealt with as a neurosis, but it clinically deserves mention 
under the above heading, because a given case may be difficult of differen 
tiation for a long time 
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Fig 1 —Stenosis of lower half of oesophagus of a child, resulting from drinking 
lye Dilatation of gullet above the stenosis 

Fig 2 —Epithelioma of oesophagus A flat, shallow, ulcerated growth is seen 
spreading over a relatively large surface 

Fig 3 —^Epithelioma of oesophagus The upper part of the growth is flat, the 
lower much more nodular The stomach wall is partly cut away to show a 
lymph node with great secondary involvement 

(rrom specimens in McGill Medical Museum ) 
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Etiology. — K congenital stenosis has been undoubtedly found in a num- 
ber of cases with no trace of fibrosis, it is generally in the upper part of 
the oesophagus, annular or fusiform in shape, and concerns the mucosa and 
submucosa only A case is deseribed by Mayer which underwent cure 
The condition is an extremely rare one,^ and before deciding that a stenosis 
IS congenital the history should be carefully searched for even a slight trauma 
The fibrous stenoses take origin in any inflammation, wound, corrosion, 
burn, or ulceration m which the loss of substance is so gieat that any con- 
siderable degree of fibrosis replaces it In a general sense it follows that 
the gi eater the loss of substance, the more certainly wall a serious degree of 
stenosis occur, and the greater the length of surface implieated in the original 
lesion, the greater will be the longitudinal extent of the stenosis In the case 
of corrosives, the more concentrated they are, the greater likelihood there 
will be of a rapidly ensuing stricture, -while much diluted corrosives are 
most apt to form more slowly developing and less complete stenoses Thus 
it follows that ivith a very severe corrosion the patient w ill probably never 
be free from dysphagia until the stricture is formed, -w hereas the lesser grades 
of eorrosion may seem to heal, and after a period of normal patencv one 
finds -with disappointment that the sequelae of the corrosion ha\e to be 
reckoned -with, months latei, in the guise of a slow stenosis The sites 
where stricture is most likely to occur are the natural narroi\’ings, ? p , at 
the cricoid, the tracheal bifurcation, and the diaphragm, yet definitely 
annular stenoses are at times found elsewdicre The peculiar liability of 
these parts is due to the momentary delay of the corrosive or burning 
material at these points The entire oesophagus has been stenosed in certain 
cases When the stenosis is once established a moderate degree of dilata- 
tion IS often to be obseix'ed above it (See Plate VI, Fig 1 ) 

Sequel®. — In cases of stenosis, inflammation, either due to the injury 
which caused the stenosis or as a secondarj' result of it, may spread to the 
surrounding structures, or may lead to perforation, in a case not thus com- 
plicated there is little likelihood of disturbance of the surrounding tissues, 
so much is this the case that the existence of pressure on the recurrent laryn- 
geal nerve is strong evidence against stricture A possible sequel is injury 
or even perforation by the sound, especially -udien dilatation or pouching 
of the cEsophagus above may allow the sound to stray from the lumen 

Symptoms — Not to deal with the symptoms of the causative mjurj , 
the invariable sign of stenosis is difficulty in swallo-mng, -which is constant, 
generally progressive, and fluids are more easily taken than solids Pain 
IS generally absent The food that does not pass through is regurgitated 
after a variable time, the presence of a dilatation above the stricture is 
likely to be accompanied by delay in the regurgitation The patient generalfi 
kno-ws his capacity for swallownng liquids at any time, and -will, m partial 
stenoses, not exceed the amount that can pass do-wn, the food or drink is 
felt to “stick” at a certain point, referable generally to the top of the sternum 
The point -n^here the stenosis is can be determined accurately by the tube or 
sound, although a second lo-w^er stenosis may exist, -w^hen the site of the 
stenosis is determined, graduated sounds should be used, beginning -with the 
laige and proceeding to the smaller ones, until one is found w^hich can enter 
the stiicture It is to be remembered that the existence of the stenosis 


* See riiomas, Lancet, Februar\ 6, 1904 
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tends to excite spasm, and this at first may make the stenosis appear more 
extreme than it really is If the stenosis is at all considerable, the auscul- 
tatory sounds can be recognized as ceasing at the affected level In the 
absence of treatment, any degree of stenosis ^Mll be attended with loss of 
weight from mahiutiition, because the mental anxiety attendant on the 
dysphagia tends to keep the patient from using his oesophagus even up to 
its limited capacity 

Diagnosis — ^The diagnosis must be made between this condition and 
stenosis from carcinoma or from spasm, foreign bodies (which have been 
knovn to lemain in the oesophagus foi astonishingly long periods), polyps, 
and external tumors piessmg on the oesophagus must also be considered 
The history of injury is of the highest value In anj^ case, before proceeding 
to the examination, one must be reasonably sure that aneurism does not exist, 
then one must consider carcinoma, because it is the most frequent and 
likely cause, its rapid progress and the greater degree of emaciation, vith 
absence of a definite tiauma, aie all useful indications The -r-ra'^s will 
frequently deteimine if a foreign body be present, the benign tumors, such 
as pob p, are raie, but thej may be impossible to differentiate, save by the 
observation of the non-progressive nature of the lesion 

Prognosis — ^This cannot be gn en in so many v ords, but depends upon 
the degree to v Inch nutrition can be kept up and the certainty with v Inch 
aspiration of food into the lespiiatory tract can be avoided The earlier 
the stage at which treatment is begun, and the more youthful the patient, 
the better is the prognosis for cure 

Treatment — Treatment is palhatn e and curatn e, and the latter should 
alwajs be tried Many surgical procedures have been advised which 
depend for their reasonableness upon the site of the obstruction, excision of 
the stricture, internal and external oesophagotomy, ev^en the cutting of the 
stenosis by fishing-lme, have all been, at times, successful, the last method 
has something medueval about it, but is advised by some, especially after 
preliminary gastrostomj Rapid dilatation is dangerous, but m cases of 
cardiac stenosis gastrostomy followed by dilatation from the stomach is 
rational Considered broadly, the best treatment is gradual dilatation, 
which IS perfoimed b-^ the passage of the largest sound that will pass, eveiy 
other day for several times, then using the next laigest similarlv for a time, 
the sound should be left in for ten oi moie minutes at each treatment In 
this way the stricture will sometimes vield completely, after wdiich it is 
w ell to pass a large sound at rare interv als to be w arned of a recurrence and 
to prev ent it If nutrition is failing, gastrostomy should be done, ev en w hile 
the treatment is m progress, or befoie it is begun A most important fact 
to keep m mind is this, that careless use of the sound maj irritate the surface 
and add to the stimulus that is already producing the fibrosis, while the 
danger of perforation, especially when there is dilatation of the gullet abov'e 
the stenosis, must always be remembered Fortunately, the stenosis is 
generally funnel-shaped, and, therefore, the sound is insensibly guided in 
the right direction 

Various other methods of dilatation have been devised, such as rubber- 
bags, which are distended to any degree requiied, being attached to a gauge 
Laminaria tent sounds have also been used, but the gum-elastic and the 
w halebone sounds wnth iv ory tips are still the favorite method A number 
of case reports, chiefly fiom German sources, speak favoiably of the employ- 
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ment m organic stiictuic of thiosinamin (allyl sulphocai bamide) , repeated 
injeetions aie made hypodermically of gi i to ij (gm 0 06 to 0 12) evciy 
two or tliiee days, and the result is said to be softening of the stricture to 
such an extent that wheie bougies could not be passed they were readily 
admitted after a few administrations 

Palliative treatment includes such measuies as gastrostomy and the wear- 
ing of a permanent tube to allow of passage of fluids through the stricture, 
the latter device is especially useful, as it eliminates the spasmodic increase 
of the stenosis This procedure will be treated of under the heading of 
Carcinoma of the Oesophagus As a palliative measure, cesophagostomy is 
not as simple as gastrostomy, and is probably not preferable 


CARCINOMA OF THE OESOPHAGUS. 

The most important disease of the oesophagus is cancer, which commands 
attention by reason of the readiness with which the narrow lumen of the 
organ is obstructed, as well as by the importance of the neighboring structures 
which aie likely to be infiltrated So frequent is the occurrence of carcinoma 
that we may say that m every patient between the ages of forty and seventy 
years, with a stenosis of the oesophagus without other evident cause, the odds 
aie overwhelmingly gieat that it is caicmoma 

Cancer of the oesophagus is surpassed in frequency of occurrence only 
by cancel of the uterus, female breast, and the stomach Figures, as usual, 
are conflicting, our Monti eal series of 3882 autopsies shows 24 cases of 
oesophageal carcinoma, a percentage of 0 61 Kraus' gives figures which 
aggregate 216 cases out of 45,405 autopsies, a percentage of less than 0 5, 
but as some of these series date back as far as 1830, it is possible that earlier 
cases may have been overlooked The Russian statistics show an astonishing 
frequency of the disease, one series indicating that the oesophagus was the 
seat in more than 32 per cent of all carcinoma cases, a series of 981 cases of 
carcinoma, compiled from Kraus, gives a percentage of 20 for the oesophagus, 
but this contains three series of Russian cases Oui series at the Montreal 
General and Royal Victoria Hospitals, m 3882 cases, gave 265 caicinomas, 
24 of which were of the oesophagus, ^ e , 9 pei cent In this series it is sur- 
passed in frequency by carcinoma of the stomach, female breast, and of the 
colon, into this list, ordinarily, would come the uterus, although, as usually 
happens m General Hospitals, autopsy figures in regard to carcinoma of the 
uterus are very low In the last report of St George’s Hospital, London, 
the oesophagus lanks second only to the stomach in frequency In using 
autopsy figures it must be remembeied that the breast and uterus, which 
are comparatively accessible and admit of surgical treatment, show a fre- 
quency of occurrence far below their real position 
Etiology — Carcinoma of the oesophagus is a disease of middle or 
advanced life, being found most frequently between the ages of fifty and 
sixty yeais, the earliest case of which a record was found was at nineteen 
years, one case in our own senes occui red in a woman aged thirty-two years 
The male is much moie liable than the female sex, the largest series 

J Kraus, Die ErLranLungen der Speiserohre, Wien, 1903 (Nothnagel’s System) 
VOL V — 7 
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showing a ratio of 3 to 1 Smaller series show as great a preponderance as 
7 to 1 

Our knowledge of the causative factors of this disease, as m carcinoma 
elsewhere, is very small, irritation has been considered as of more moment 
than any other contributing cause, and alcoholics are considered as specially 
liable Stress is laid upon the occurrence at the physiological narrowings, 
and upon the histones frequently given by patients m whom the first symp- 
toms followed the swallowing of a mouthful of hard food or of hot material 
The arguments in favor of this as yet appear insufficient It is also to be 
pointed out that carcinoma not infrequently seems to spring from scars of 
the oesophagus, from traction diverticula, and from the walls of dilatations, 
but this, as well as its occuiience in drinkers, is probably but another way 
of saying that chionic inflammatory conditions piedispose to its occurrence 
Paul Wolf^ cites three cases, to which Schmoil adds two, where carcinoma 
of the oesophagus developed at the site of a spondylitic deformity of the 
vertebise He points out that it may be that the vertebral deformity caused a 
bend m the oesophagus at this point, so that iiritation caused by the passage 
of food was added 

Special Pathology — Carcinoma of the oesophagus is nearly always 
primary, and its most common mode of occurrence as a secondary growth 
is when it spreads by extension from a growth of the cardiac end of the 
stomach, or less frequently from the thyroid gland, in which cases the growth 
IS of the same nature as the original neoplasm In the Royal Victoria Hos- 
pital series, while 12 primary cancers occurred, only 3 secondary ones were 
found 

The tumors vary much m appearance and extent, perhaps because one 
sees them at autopsy m so widely different stages By reason of the organ 
involved, death frequently occurs fiom intercuirent disease or accident, and 
lack of nutrition is always prominent Thus it happens that often one is 
enabled to see a growth not long after its commencement At times the 
carcinoma appears as an isolated mass on one wall, oftenest the anterior, at 
other times a flat growth spreads over a relatively great area (Plate VI, Fig 2) 
Gray or white or yellowish white in color, it often shows little scattered islets 
extending from the periphery of the mam growth, very fiequently the growth 
IS annular, encircling the tube (Plate VI, Fig 3) Again, a section through the 
stenosis will show a yellowish-white thickening of the wall of the gullet with 
comparatively slight evidence of nodular growth on the mucosal surface, or 
again, one finds a large, soft, irregular, cauliflower-hke, fungating mass that 
seems to more than fill the lumen of the oesophagus, whose ulcerated surfaces 
bear witness to the difficulty with which patency of the tube has been main- 
tained As a rule, not more than one or two inches of the tube are implicated, 
but cases have been known to affect the entiie length of the organ All 
degrees of hardness are found, but generally the mass’ is soft, a real scirrhus 
carcinoma has not come under personal observation Degenerations are 
the rule, and necrosis of large parts of the tumor is very commonly seen 
The consistence obviously depends on the relative amount of cellular tissue 
of the tumor and stroma, and m addition any degeneration will render 
It yet softer One is frequently struck by the fact that the tumor mass seems 
inconsiderable in comparison with the s> mptoms to which it gives rise 

* Munch med TT och , 1903, No 18 
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The degree of stenosis depends on the size and the eonsistence of the 
growth plus the possible spasmodic stenosis set up by its presence By 
the lodgement of food and the weakening of the walls a dilatation is often 
formed above the stenosis It is generally considered that dilatation is 
apt to occur because the growth is rapid and the wall constantly stretched 
by food without there being sufficient time to allow an effectual hypertrophy 
Vaiiations m the degree of stenosis occur, so that the occurrence of ulceration 
and the detachment of pieces may be the signal for the subsequent easiei 
passage of food Ulceiation m the mam growth is almost sure to occur 
from the attrition of the apposing walls of the gullet, and from the passage 
of food, the irregularity of the growth makes many small hollows and bays, 
m which decomposition is likely to be set up and the ulceration thereby 
hastened Strangelj^ enough serious hemorrhage from such ulcerations 
IS rare, and the amount of blood is small, pieces of the growth which are 
detached either are regurgitated or pass into the stomach and are digested 

Histologically, most oesophageal carcinomas are squamous-celled (epi- 
theliomata), although adenocarcinomas are found m a certain number 
of cases, taking origin from the glands scattered throughout the organ 
Of the former class, many are propeily basal-celled carcinomas perhaps 
one might say that all of the squamous-celled carcinomas exhibit somewhere 
m their structure the basal-celled quality It always seems to the writer 
that the difference between these two closely related histological forms 
IS merely a diffeience m the grade of reversion (kataplasia or anaplasia) 
of the epithelial cells giving rise to the tumoi, a difference which often, 
but not always, is closely correlated to the activity of growth and multipli- 
cation of the same The growth is frequently seen arranged in the familiar 
ciicular masses, and true epithelial “pearls" are generally to be observed, 
various differences are seen in the amount of fibrous stroma that exists, 
and the moie fibrous stroma there is, the less is the malignancy of the 
giowth, or perhaps it is better stated that the moie fibrous stroma there is, 
the less rapid is the progression of the giowth Mucoid degeneration has 
been described, and a single report of primary carcinoma myxomatodes 
IS to hand (O Fischei*) 

Site — The commonest site of oesophageal carcinoma has been a matter 
of endless debate and is very difficult to designate The level of the bifur- 
cation of the trachea seems to be affected oftener than any other place, but 
as to vdiich third of the gullet is the most liable to carcinoma, a study of the 
literatuie indicates the lowest third, but this statement is made without 
conviction, it does not greatly mattei, for it is a well-proved fact that no 
part en 3 oys any exemption A favorite text-book statement is that the 
points of physiological nairowing are more liable to be attacked than are 
other parts, but this statement loses value when one finds that, according 
to Kraus, thirteen different points of narrowing have been described m the 
25 cm length of the tube Few disputed points can be so safely left unsettled 
as this one It does seem possible to state, however, that a very small 
traction, perhaps a tenth of all growths, he in the neck, where they are 
surgically accessible 

Perforation — ^This is smpnsingly frequent, in Petri’s series of 44 cases, 
27 perforated The perforation may occur into different organs or areas, 


‘ Frag med Woch , 1899, xxiv, 30, 31 
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depending upon the site of the growth, but in by fai the greatest numbei the 
ulceiation is into the larger an passages, the larynx, trachea, or a bronchus, 
apart from these, into the mediastinal tissue, the pleura, the lung, oi even, 
although a rarity, into the pericardium Perforation is not of itself neces- 
sarily fatal, but death follows soon, as a rule, because the oesophageal con- 
tents set up aspiration pneumonia oi gangrene When tlie rupture occurs 
into the mediastinum, interstitial emphysema of the tissues of the neck may 
be seen, to be followed by cellulitis When the pleura is densely adherent 
to the lung, the lung tissue itself may be directly invaded by the material 
escaping from the opening Occasionally the perforation occurs into a blood- 
vessel, as will be detailed below 

Extension to Neighboring Structures. — ^hlany different structures 
may be invaded and damaged by the extension of the growth, chief among 
which are nearby arteries, the vagus or the sympathetic nerves, the recurrent 
laryngeal nerve, if the giowth be left-sided, or even the thoracic duct and the 
brachial plexus The vertebiie have been eroded, and an oesophageal 
carcinoma has been known to produce pressure on the spinal cord In the 
case of the veins, the gradual pressure of the invading neoplasm leads to 
a thrombosis, so that by the time the wall is eroded the danger of hemor- 
rhage IS obviated In the arteries, on the other hand, there may be no such 
protection, and fatal hemorrhage has occurred in a number of cases Most 
of the important arteries near the oesophagus have been observed to be 
implicated by extension of oesophageal cancer, the carotids, the subclavians, 
the intercostal and vertebral arteries have been invaded, and of 50 cases of 
arterial implication collected by Knaut, 32 occurred m the thoracic aorta 
Those cases m which the heart, generally the auricles, has been attacked 
by the growth, where particles liaA'e been broken off and earned to other 
parts of the body, are to be regarded lather as curiosities than as actual 
clinical piobabihties A growth at the cardiac end is very apt to spread to 
the peritoneum or into the diaphragm 

For many years an impression prevailed that carcinoma of the oesophagus 
had not so gieat a tendency to form metastases as had carcinomas elsewhere, 
but this arises from no inherent peculiarity of the growth itself, it possibly 
happened that the secondary growths m the deep cervical glands were often 
overlooked, it is even more lifcly that the importance of the structures in- 
volved leads to a comparatively early fatal result, at which time the lymphatic 
involvement, and especially extensive involvement of distant organs, is as 
yet not prominent The comparatively short duration of carcinoma of the 
CEsophagus, compared with that of other sites, is m favor of this explanation 
Tv'elve cases at autopsy m the Royal Victoria series showed secondary 
growths m 8 

Symptoms — In the majority of cases the earliest symptom is a difficulty 
in swallowing, which at first occurs only with a hard or dry mouthful of food, 
with a feeling of discomfort at the site of the growth, as the patient describes 
it, there is “something there ” A mouthful of fluid generally suffices at 
first to wash down the obstructed mass In one case of our own series the 
stenosis at death was so great that the circumference of the gullet at the 
growth was 1 5 cm , jx t the patient, having been living on fluids, never 
complained of dysphagia The progress of the difficulty in swallowing is 
at times slow, but is constant, an exception to this is that sometimes late in 
the disease a piece of the growth may be broken away and the lumen 
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thereby widened At first, merely hard pieces of food give difficulty or 
discomfort, then there is obstruction to soft foods, and finally to fluids, so that 
ultimately none or at best very little fluid can be taken at a time Attempts 
at swallowing excite cough, and frequently regurgitation occurs^ which m ay- 
be immediately after the food is taken, or delayed for a considerable time, 
even hours The higher up the stenosis, the more prompt is the regurgita- 
tion, and the lower, the longer delayed Regurgitation of food is frequently 
preceded by severe retching, and the regurgitated food is generally alkaline, 
mixed with much mucus, and shows no peptonization If the grovth be 
ulcerated, the regurgitated material may be mixed with blood, and occasion- 
ally particles of the growth may be found, under these circumstances the 
breath is usually fetid 

Commonly, discomfort or a feeling of oppression is felt under the sternum, 
localized to the site of the growth, although severe pain may be complained 
of, it IS at times referred to the xiphoid region, instead of to the actual situa- 
tion of the growth The severe pains are of a tearing or piercing character, 
at times radiating widely to the back, neck, or shouldeis Such pains are 
often nocturnal, and may be independent of attempts to take food , although 
pain IS, in most cases, a late symptom, it must not be forgotten that it may 
be the earliest indication of the disease, preceding even the difficulty in 
swallowing 

With the gradual increase m the difficulty of taking food there is great 
weakness, the loss of flesh is rapid, and may be ex ti erne, while many 
patients complain of severe thirst, less frequently of hunger The cervical 
and supraclavicular lymph nodes, when involved by secondary growth, are 
enlarged and at times palpable, especially on the left side It is scarcely 
necessary to give in detail the symptoms that arise from pressure upon the 
vaiious nerves which may be implicated It is said that in as many as a sixth 
of all cases there is a contraction of the corresponding pupil, with ptosis, 
falling in of the bulbus, and sluggish reaction to light (Hitzig), these pupillary 
changes are most often seen on the left side, and depend upon pressuie on 
the sympathetic nerves, there need not be with it a paralysis of structures 
supplied by the recurrent laryngeal The involvement of the sympathetic 
means that lymph nodes have implicated the nerves, and does not tell the 
site in the cesophagus, especially is involvement of the right lecurrent apt 
to be by lymph nodes, because on the left side the nerve lies so close that 
the piimary tumor may affect it Wflien the recurrents are involved, there 
may be a veiy serious dyspnoea, which may come on even before dj^sphagia 
has become a prominent feature More common than any other single 
symptom, probably, is paresis or paralysis of the vocal cords from inter- 
ference with the recurrent laryngeal nerve 

As soon as difficulty in swallowing has called the attention of the physician 
to the possibility of stenosis of the oesophagus, provided that no contra- 
indication exist (the presence of aneuiism should alwaj^s be excluded), 
a local examination by the use of the tube and bougies must follow , a 
stomach tube of 1 cm , oi greater, diameter is to be used, and it can thus 
be determined that an obstruction really exists, and its exact position 
can be recognized If bleeding is excited by the use of the tube, the 
fuither examination by bougies should be postponed, but should no such 
contra-indication exist, one can sometimes determine, by using bougies of 
diminishing calibre, at ivhat level in the grow th the stenosis exists, and may 
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even guess at its extent The gieatcst care should be used m passing the 
bougie to avoid perforating the wall, an occurrence by no means infrequent 
in careless hands When using the tube, the contents of the eye of the tube 
should be noted, as pus, blood, or mucus may be found, more rarely, particles 
of the growth are obtained The examination of the contents of the stomach 
IS not of moment, for normal findings, hyperacidity oi anacidity may exist 

Of gieat value, but of some difficulty ol application, is the use of the msoph- 
agoscope, by v Inch the giowth can be actualb seen, and its nature and extent, 
at least as far as the stenosis, be accurately determined An early diagnosis 
can be made vitli sureness by no othei means, and therefore, when it is 
possible, it should be used Its employment by the physician has as yet 
obtained little or no foothold m Ameiica, but in most hospitals it is possible 
to make use of its information For the diagnosis of an advanced case it 
IS rarely necessary 

Diagnosis — ^Tlns is veil summed up as follows ‘Tf there is steady loss 
of flesh, w’lth inci easing dysphagia, in a middle-aged or elderly person, suspect 
carcinoma, if the sound is arrested, the diagnosis is very probable, if there 
is slight bleeding with the use of the sound, it is all but ceitain ” In its 
eaily stages the disease may be confounded w ith almost anj" oesophageal 
disease, it may preserve its likeness to benign stricture foi a considerable 
time, an ad^anced case is geneially recognized Aiithout difficulty It is 
obvious how useful oesophagoscopic examination by a trained eye may be 
in an early case 

Prognosis — ^The duration of the disease vanes between six months and 
two years from the appearance of the first symptoms, although at times 
its entire course is measured m w'eeks The prognosis must be admitted 
to be very bad, carcinoma of the oesophagus in an accessible part is but a 
small proportion of the whole, and even in these surgical treatment must 
admit a large mortality and a small peicentage of cures Death occurs 
most frequently from inanition and cachexia, wdiile next in older of frequency 
come the results of perforation into and implication of the respiiatory tract 

Treatment — Treatment is m most cases palliative, but m a few may 
be curative The few' cases in w'hich the giow'th is early and accessible 
offer chances of success under suigical treatment, and even the intrathoiacic 
growths are now' being attempted In all cases other than the above the 
treatment can be only palliative, the pimciples of such tieatment are simple, 
keep up the nutrition, feed by the mouth as long as is possible, counsel an 
oesophagostomy or gastrostomy, preferably the latter, w'hen mouth feeding 
IS impossible oi about to become so, and keep the patient as free as may 
be from pam 

The preservation of nutrition is the most important factor, although diffi- 
cult of accomplishment Good judgment and the utilization of the patient’s 
experience are requisite in the selection of articles of diet The stiingy 
mucus W'hich so often troubles the patient is lessened by the use of solutions 
of sodium bicarbonate (1 to 10) as a w ash for the mouth, or to be sw'allow'ed 
A demulcent quality in the food is desirable 

hlany physicians practise intubation of the stricture, for w'liich various 
procedures have been devised One of these is a tube, of which the upper 
end is fixed m the back of the mouth (by cords fastened around the ear or 
m other w ays) , it passes through the stricture to the stomach Another 
method is the use of a short tube, Avith a projecting rim Avhich rests on the 
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stricture, which passes the narrowing It is placed in position by a whale- 
bone guide, and is also secuied above by cords through the mouth Of 
these, it seems as if the form which gives the less friction is the more desirable 
Care of the cords is necessarj' If a fistula into the lespiiatory tract has 
occurred, the use of a tube is essential to the continuance of mouth feeding, 
and at this point it may be stated that most clinicians are of the opinion that 
it is necessaiy to carry on mouth feeding as long as possible, to utilive, for 
one thing, to the full degree, the salivary secretions and then admixture with 
the food 

With the gradual increase of the stenosis it becomes evident that fuithci 
means need to be undertaken, lest the patient die rapidly from staivation, 
oesophagostomy below the stricture oi gastrostomy is indicated, and for 
various leasons gastrostomy is the operation generally piefeiied It is a 
difficult mattei to counsel a gastrostomy at the light time, it is almost certain 
to be required, and if delayed too long the patient is apt to die fiom the 
eftects of the operation, or the degree of starvation is so great that its good 
effects aie not leahzed On the othei hand, the patient will often object 
to the operation so long as the oesophagus remains moderately patent 
No lule can be laid down for a decision, a frank explanation of the circum- 
stances to the patient and the patient’s friends should be made 

If pain be severe, it should be treated The application of a feiv drops of 
weak silver nitrate solution (1 or 2 per cent ), or 10 to 15 drops of a 3 to 4 
per cent solution of eucaine, oi 10 drops of a 1 per cent solution of heroin, 
lepeated tin ice a day, wull be found to relieve pain, 10 drops of a 1 per cent 
solution of the extiact of nu\ vomica taken thrice daily is recommended, 
the astringent solutions of silvei nitrate null at least assist cleanliness, if 
these prove inefficient, the hypodermic injection of morphine is the most 
satisfactory method 

The external use of the r-rays has not been of service, but EinhornWeports 
benefit in retardation of the growth from tlie use of a radium vial in a hard- 
rubbei capsule, which is screived into the end of a flexible rubber tube The 
vial IS left m position for one-half to one hour at a time 


SARCOMA OF THE (ESOPHAGUS 

Sarcoma of the oesophagus occurs larely, and cannot be differentiated 
duiing life from carcinoma, save by the micioscopic examination of fragments 
of the giowth Its treatment is identical wuth that of the commoner neo- 
plasm 


NON-MALIGNANT GROWTHS OF THE (ESOPHAGUS 

Non-mahgnant new -grow ths of the oesophagus deserve only brief mention 
The commonest is fibioma, oi fibrous poljp, which not inficqucntb is 
pharyngeal in oiigin, and as it grows hangs dowm into the oesophagus 
Rokitansky reported one se^cn and a half inches m length and two and a 
half inches m thickness An interesting case (Monro), coming fiom the Edin- 
buigh Hospital in 1763, appeared in the Edinburgh Physical and Literary 


^ Journal of the American Medical dissociation, Julj 1, 1905, xl\ 
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Essays of that time By movements of vomiting and coughing it could be 
projected to the front teeth, but had to be swallowed almost immediatelv 
to prevent choking A ligature was tied aiound it, it was re-swallowed, and 
allowed to slough, the piece coming away pei anum Tavo years latei it 
caused the death of the patient 

These growths may be sessile or pedunculated, the former being probably 
the earlier stage, they are elastic, firm, and aie apt to be ulcerated, although 
generally single, they may be multiple Myomata, fibiomyomata, and 
hpomata^ also occur, finally, more frequently than any of the last named, are 
those proliferations of mucosa and submucosa celled papillomata, which aie 
pedunculated, soft, and often multiple They rarely give rise to symptoms 
of any degree of severity All the signs of new-giowth may fail with 
these neoplasms, provided they be not large enough to cause difficulty in 
swallowing, but if they are large, one may find, as in carcinoma, pain m the 
chest radiating to the back and epigastrium, becoming accentuated on 
swallowing, especially if ulceration be present, the differential diagnosis 
rests upon the preservation of nuti ition if actual sight of the tumor by the 
oesophagoscope is not possible Surgical treatment may become necessary 

‘ See Glinski, Virchow’s Arcliiv, 1902, Band 167 
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FUNCTIONAL DISEASES OF THE STOMACH 
By JULIUS FRIEDENWALD, M D 

GASTRIC NEUROSES 

Introduction — Gastric neuroses are those functional disturbances of 
the stomaeh manifesting symptoms of a nervous charactei and not based 
upon any anatomical pathological changes A certain number of the so- 
ealled gastric neuroses, dependent without question upon some form of 
anatomical change, have up to the present time eluded our means of deteetion 
On the other hand a number of the diseases that were formerly elassified as 
neuroses are now known to be accompanied at times by certain anatomical 
changes, and cannot therefore be properly classified simply as neuroses 
Thus, on the one hand, the condition of hyperchlorhydria has been shown 
to be frequently accompanied by a proliferation of the cells in certain portions 
of the mucosa, while, on the other hand, degeneration of the gland cells has 
been found in a large proportion of cases of achylia gastrica With more 
and more exact methods of investigation, the number of gastric neuroses will 
gradually be lessened m number, and some of these diseases be placed upon 
a more definite anatomieal basis 

It IS now but little understood in what manner the disturbances of innerva- 
tion take place, it is well known, however, that the bianehes of the vagus 
and abdominal sympathetic cany the impulses to and from the stomach, 
and it is through these nenes that these disturbances of innervation occur, 
W’hile we cannot trace the exact paths, it is geneially believed that the impulses 
of motility, sensation, and secretion aie transmitted by diffeient nerves, 
since any of these distuibances may exist alone and independently of the 
other, w'e therefore believe m the existence of special neives of motion, 
secietion, and sensation 

It wall not be out of place to briefly discuss a few" points associated w"ith 
the nervous mechanism of the stomach Betw^een the circular arrd longi- 
tudinal muscles there is a plexus of nerves (Auerbach’s plexus) by means 
of which a local nervous mechanism is maintained Intimate connection 
W"ith the great nerve centres is had through the vagi, wdiile in addition to 
these the sympathetic sends fibers to the stomach It has not yet been 
entirely determined w"hether the rhythmic contractions of the stomach and 
intestines are entirely under nervous control, since this special process is 
legaided by some as being of muscular oiigin alone Magnus^ considered 
these contractions of nervous origin By experiment he succeeded in obtain- 
ing rhythmic movements of the muscles of the intestines taken from the body, 

' Die gcsammle Physiologic, 1904, cii, p 302 
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which still held the plexus of Auerbach, even after the removal of the plexus 
of Meissner and the mucosa 

It IS still doubtful whether or not the pylorus is partially under local nervous 
control, for Cannon' has shown that destruction of either of the vagi or the 
sympathetic system does not prevent the passage of the chyme from the 
stomach into the intestines There is no question, however, that the sphinc- 
ters of the stomach are paitially controlled by the central nervous system ^ 
With special reference to the cardia, Langley^ has shown that the ^agus 
contains both inhibitory and acceleiator fibers, while Openchoivski’ lias 
demonstrated that stimulation of the sympathetic increases the conti action 
of the cardia In reference to the pylorus, Ma}'® has shown that the stimu- 
lation of the vagus causes at first an inhibition followed by an acceleration 
of the contraction of the pylorus In regard to the nervous mechanism of 
other portions of the stomach, May has demonstrated that stimulation of the 
vagus caused at first an inhibition of the peristalsis of the pyloiic portion, 
with a lessened tone of the cardia, followed later by an acceleration of peris- 
talsis in the pyloric region \\ith increased tone m the cardia Cannon® 
has shown that emotion plays an important role in the movements of the 
stomach by demonstrating that peristalsis ceases whenever “the animal 
manifests signs of rage, distress, or even anxiety ” According to Cannon^ 
the stomach is divided into tv o parts that are physiologically distinct The 
larger part is the cardiac area, the smaller the pyloric During the process 
of digestion there are constant peristaltic movements running over the surface 
of the pylorus Peristaltic waves are not present in the cardiac area After 
the pylorus empties itself, however, the cardiac portion produces a tonic 
pressure, forcing its contents into the pyloric area, therefore, mixfuie with 
the gastric secretion takes place m the pyloric area The food remains, 
however, for some time in the cardiac area, during which the salivary diges- 
tion is continued Cannon has demonstrated that the stomach does not 
empty itself at once, but gradually and intermittently passes on its contents 
during the period of digestion According to this investigator the presence 
of free hydrochloric acid m the stomach occasions the relaxation of the 
pyloric sphincter, causing the pylorus to open and so permit the escape of 
the acid chyme into the duodenum The presence of the acid in the duod- 
enum produces a reflex stimulation of the pylorus, y Inch closes and remains 
so until the contents of the duodenum have again become alkaline 

Etiology — Gastric neuroses may be primary or secondary, they are 
primary vhen the seat of the nervous disorder is inherent m the stomach 
itself, and secondarj" when the nervous mechanism of the stomach is reflexly 
affected either from the brain, spinal cord, or some other organ, such as the 
liver, kidneys, etc Thus, a severe pain, such as kidney colic, may reflexly 
affect the stomach, causing vomiting, it is also a well-known fact that men- 
strual disorders as well as sexual disorders m males may have a marked 
reflex effect upon the gastric functions It has been shown by Gould that® 
severe eye strains may also have a marked influence m this regard On the 

’ American Journal of Physiology, 1905, xiii, p 22 

2 Medical News, May 20, 1905 ’ Journal of Physiology, 1898, xxni, p 407 

* Centralhlait fur Physwlogie, 1889, S 1 

‘ loumal of Physiology, 1904, xxx ® American Journal of Physiology, 1898 

’ Ibid , 1904 

* Journal of the American Medical Association, March 24, 1906 
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other liand, gastric ncinoses may in tinn reflexly affect other organs, and 
^^e not uncommonly find such symptoms as headaclics, palpitation, insomnia, 
depression, and other manifestations as a lesiilt 

Occurrence — ^Tlie nriter lias classified the cases of gastiic neuroses occui- 
ring in his piactice dmmgapeiiod of some years, inoidei toobtainacleaicr 
MOW of these cases, the histones ha^e been collected both fiom the lecoids 
of private cases and hosjiital piacticc This plan was deemed advisable 
because comparatnely few foims of gastiic nemoses aie seen m the hospital 
wauls Of 2000 patients sulleiing with the vaiious foims of gastiic disease, 
1,502 (70 0 pel cent) lepicscntcd one oi inoie foims ol ncivous disorder, 
w'hilc 40S (20 4 jiei cent ) were aficctcd with organic disease 

In order that gistric neuiosis may exist, there must be piesent some 
predisposition, ? c , a neuiotic condition in the individual This is ficquently 
fust mmifested by nenous symptoms diiccted to othci oigans, the stomach 
only later becoming iinohcd cithei gradually oi suddenly In this senes 
of cases the early nervous manifestations weic first noted m 38 pei cent m 
organs other than the stomach, while m 02 per cent the stomach itself vv^as 
fiist involved The mannei of development of these aficctions is often pecu- 
liar, at times beginning suddenl}', often without any^ appaicnt cause or 
error m diet, persisting for a longer oi shoiter period of time, and then 
pcrliaps terminating abiujitly, at other times coming on slowly, progjessmg 
rapidlv,and terminating when least expected Heicdity plays an impoitant 
role m the development of gastric neuroses Main persons mheiit a sus- 
ceptible nervous system, while others dcvcloj) these conditions by impioper 
modes of living, bad habits, excesses, cares, and tiials, m consequence of 
this an unstable nervous equilibrium is pioduced from which the nervous 
gastric disorder takes its origin Among these obseivations 70 pei cent of 
the patients gave a historv of either some functional oi some organic heredi- 
tary nervous tendency In 32 pei cent the disoidei was dnectly dependent 
upon some shock, anxiety , or vice, vv hilc in IS per cent no know n cause could 
be discoveicd 

Most of these aficctions arc moie ficquently observed m females than m 
males, more often in men of the higher classes, and about equally m females 
of the lower and liighcr classes In this senes of cases 54 per cent lepresents 
the number of females aficctcd, wliile 46 pei cent indicates the number of 
males The chief factor in the pioduction of these conditions m males is 
overvvoik, worry, and excesses, especially ovei indulgence m dunk, 29 per 
cent of the patients giving a distinct alcoholic histoiy The chief causes 
m women aie disordeis of mcnstiuation and reproduction, anxiety, sorrow, 
and disappointments The picdominance m this sex is due to the mode 
of living and peculiar aficctions 

Age — The nemoses larely begin m old"nge They occur most frequently 
hetween the twentieth and fortieth ycai The following table shows the 
mimbei and percentage of gastiic nemoses occmiing at vaiious yeais m 
this senes 


Year 

Ca'ip 

Per cent 

1 to 20 

232 

14 5 

20 to 30 

354 

22 5 

30 to 40 

404 

25 0 

40 to 50 

339 

21 5 

50 to GO 

175 

11 0 

GO to 70 

88 

5 5 
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The neuroses occui as frequently in the robust and well-nounshed as 
in the broken-down and enfeebled individual After persisting foi some 
time neuioses interfeie with the geneial health, frequently occasioning 
emaciation, this condition, however, is secondary m most instances and 
not a predisposing factor m the etiology The symptoms of a geneial neu- 
rosis are usually present, i e , iriitability, lassitude, insomnia, depiession, 
and a feeling of malaise Hypersesthesia oi amesthesia often exist m ceitam 
paits of the body The subjective symptoms are changeable and capricious, 
exhibiting protean changes m rapid succession The digestion is usually, 
as Boas states, m a condition of "labile gastro-mtestmal function ” The 
digestive complaint is frequently independent of the quality and quantity 
of food ingested, and without any connection with its digestion, eirors 
of diet are not necessaiily followed by aggravation of the symptoms Peii- 
odic attacks of discomfort often alternate with unaccountable periods of well- 
being Frequently sudden changes take place m the secretoiy oi motor 
functions of the stomach, or in both, so that a supeiaciditj’^ may quickly 
give way to a subacidity and a motor insufficiency to a hypermotility The 
pain, also, which may be piesent is diffuse and often beais no lelation to 
the digestion of food 

Gastric neuroses are usually polysymptomatic, moie rarely monosyrap- 
tomatic m chaiacter In the fiist foim there is a multiplicity of symptoms, 
while m the latter but one symptom is observed Neuioses rarely piesent 
the same form duimg their entire peiiod, and a monosymptomatic neuiosis 
IS not infrequently conveited into the polysymptomatic foim A charac- 
teristic feature of gastric neuroses is the fact that the symptoms vary so 
frequently, which is often of great assistance m diffeientiatmg between this 
class of troubles and actual organic disease 
Classification of Gastric Neuroses —The following classification is the 
one most frequently adopted m the majority of text-books 

I Secretory 

(a) Subacidity or hypochlorlydna 
(&) Anaciditj or acfijdia gastrica 

(c) Superacidit}^ oi hyperclilorli3’-dria 

Id) Supersecretion or gastrosuccorrhcea Contmiia periodica (Eeicli- 
man) Contmua chronica 

II Sensorj" 

(а) Bulimia 

(б) Akoria 
(c) Parorexia 
(tf) Polyphagia 
(e) Hyperaisthesia 
(/) Sitophobia 

{g) Gastralgia 

(h) Gastralgokenosis 
III Motor 

(a) Rumination (mer3'cism) 

(h) Regurgitation 

(c) Incontinence of p3 lorus 

(d) Eructatio nervosa 

(e) Pneumatosis 

(/) Peristaltic unrest 
{g) Vomitas nervosus 
0 i) Cardiospasm 

(i) P3dorospasm 

(j) Aton3’^ 

Nervous dyspepsia (neurasthenia gastrica) 
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Tins cIa',silK.alioii li.is b> no moans been found to bo satisfacton , and 
Boas' has suggested the following modification He divides the gastiie 
neiiioscs into tno laigc classes — monosymptomatic and polysymptomatic 
In the monos>mj)tomatic vaiiety one symptom is prominent or alone 
obsened, .ind mat be oithei of .i depressive oi of an in dative nature 


JIovosvMino'MATic Gastiuc Neuroses 


Irritatn c Group 

.Supencicli(\ or In peiclilorlnclria 

bupcrsecrction or gvstrosiiccorrhoca 

Gastroinj \orrhan 

Bulimia 

Piroresia 

Cast nlfifokcnosis 

Gastralgia 

H\ pcrx'sflicsia 

Bumiiiation (incrx cisin) 

Hegurgitation 

Eriiclatio nerxosa 

A onntiis ner\ osiis 

Nausea ner\ os i 

Cardiosinsin 

Px lorospasm 

Pneumatosis 

Peristaltic unrest 


Depressive Group 

Siibaciclit^ or In pochloihydna 

Anacichtj or achj ha gastnea 

Akona 

Anorexia 

Sitophobia 

Incontinence of pylorus 
Atoin' 
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Nerxous dxspepsn 

Diagnosis — This may be terj difficult, as ficqucntly these conditions 
entelop some organic dise.isc, the ncivous symptoms being so much moie 
prominent that the actual disease becomes entirely masked In order to 
establish the nenous character of a gasfiic disoidei, all organic diseases 
must be excluded, and this is frequentl> a most difficult task In the mono- 
s 3 ’inptomatic foi ms the diagnosis is usually simple, especially if the examina- 
tion of the gastric contents and 1 unctions shovs a normal condition The 
patient frequenth has a hcicditaiy nenous tendency oi a weakened nerxous 
system or neurotic liabit The disease is ficquently either characterized by 
peeuhai pcnodical oi paroxysmal attacks, vith many unaccountable periods 
of vell-bcmg, oi by an aljscnce of subjective symptoms even upon the 
ingestion of indigestible food 

The diagnosis of the polysymptomatic foims is more difficult In these 
the symptoms that aie frequently found m severe oiganic diseases may be 
interwoven .ind combined with the gastric neuioses, a fuither difficulty 
arises from the fact that oiganic disoiders are often accompanied by nervous 
symptoms, and a most caieful investigation may become necessary to clear 
up the diagnosis 

Nervous dyspepsia is the most typical example of the polysymptomatic 
neuroses of the stomach wnth a multiplicity of symptoms seldom found in 
its frequency' m oiganic diseases of the stomach According to Boas^ the 
neivous dyspeptic himself wall often indicate the diagnosis of this condition. 


Deu( mod Woehenschrifl, August 17, 1906 
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and one need only listen to his story attentively Objective signs may be 
absent, or, Avhen present, may mislead one, thus a slight dislocation of the 
kidney or a slight gastric atony would be insufficient to account for the 
symptoms present In the diagnosis of these conditions the appearance 
of the attaclcs without appaient cause and the intervals of well-being are 
most striking The fact that as a rule the complaints of the patient bear 
no relationship to the quantity and quality of food digested, but are mainly 
dependent upon overexertion, mental disturbances, and excitement is of 
greater value in the diagnosis The conditions are often relieved or improved 
by change of scene or relaxation 

When it IS impossible to gam a clear idea of the condition. Boas advises 
the functional testing of the stomach The patient is given a very digestible 
diet, such as is usually piescribed duiing the third week of an ulcer treatment 
The subjective symptoms are noted while the patient is on the diet, dm mg 
a period of from three to four days, then additions are made gradually, such 
as sauces, vegetables, dessert, and raw fruits An exact record is again made, 
and by comparing the symptoms during the first and second period the 
presence of an organic or nervous gastric disorder will be indicated In 
the latter condition the symptoms not only often dimmish, but frequently 
disappear entirely during the second period, while m the former they are apt 
to increase Boas also advises the frequent testing of the motoi and secretory 
functions of the stomach, which when found to be constantly noimal are 
often alone sufficient evidence to indicate the neurotic nature of the disorder 

Hovever, it not infrequently happens that even m nervous conditions 
disturbances of secretion and motility occur, aemonstratmg that after all, 
m many of these conditions, the diagnosis is best determined by the careful 
observation of the experienced diagnostician rather than by any of the more 
or less complicated methods of investigation 

Prognosis — The prognosis m neuroses of the stomach is very favorable, 
provided the condition is treated early and the cause discovered and removed 
Relapses, however, are frequent if care is not taken to regulate the daily 
regimen and maintain so far as possible a stable condition of the general 
nervous system It is not uncommon, when relapses do occur, that some 
nervous manifestation is produced other than that whieh was originally 
present In the series of 1592 cases there vere 752 (47 per cent ) that gaA^e 
a histoiy of one or more relapses, of these, 321 (20 per cent ) had one and 
431 (27 per cent ) more than one relapse, m the remaining 840 no evidence 
of any former attacks could be obtained Many of the patients with relapses 
gave evidence that indicated previous neurotic conditions at some time otlier 
than those associated with the stomach 

Treatment — In this it is necessary to remember that one is dealing 
with patients whose imagination is easily influenced in directions other than 
normal, for this reason the personal influence of the physician himself will 
have much to do with the patient’s recovery It is at first always important 
to make a most careful and complete examination of the patient to convince 
him that there is no organic disease present A change of scene is often 
important, and specific rules as to the mode of living and diet should be in- 
sisted on In some cases a sanatorium tieatment is most desirable The 
diet should be carefully legulated, and especially in badly nourished patients 
the aim should be to strengthen the individual and add to his nutrition by 
increasing the body weight For this purpose also the physical methods of 
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treatment are most serviceable and must be resorted to, acting at the same 
time as suggestive measures Of these, massage, cold and warm douches, 
packs, poultices, intragastnc as well as external electricity, douching and 
lavage of the stomach play a most important role 

Sadger^ extols hydropathic treatment for these conditions, and adapts 
the treatment to the constitutional weakness of the patient rather than to 
special symptoms The treatment m this direction must be tonic and 
stimulant He advises cold sponging with rubbing, cold compresses, 
the half or full cold bath, the Scottish douche, and Winternitz’s compress 
It IS best in most instances to begin with mild forms of treatment, as the 
nervous dyspeptic is usually broken down and emaciated, making the 
ajiplications more severe as the patient becomes more accustomed to them 
The procedure is as follows Early m the morning a limited sponging 
Avith Avater is given m bed at a temperature of from 50° to 54° F If the 
patient is AA^eak he is requiied to he in bed Avith the windoAV open for half 
an hour afterAvaid, otherAAuse he is immediately sent into the open air After 
a few da3"s, depending upon the reaction to the treatment, the aboA'e process 
IS leplaced by rubbing of the entire body for three minutes Avith water at 
from 57° to 60° F Besides the rubbings, one or tAvo sitz baths are given 
daily at a tempeiature of 60° to 50° F , for ten to fifteen minutes, and moist 
abdominal bandages aie applied every three to four hours If the moist 
compress becomes unbearable, it should be preceded by energetic rubbing 
of the abdomen Avith the hand moistened in cold Avater If this is insufficient, 
a reaction is first induced by placing a hot-Avater bag upon the abdomen, 
over a moist cloth, and folloAvmg it by the cold compresses Following this 
treatment cold douches are indicated, the tendency being not only to apply 
treatment to the abdominal organs, butto strengthen the entire nervous system 

The Winternitz compresses consist of a coil of rubber tubing betAA'een a 
dry and moist layer of cloth through Avhich water floAvs at a temperature of 
104° F for from one to tAvo hours They are especially useful in cases 
of nervous dyspepsia associated with nausea, vomiting, and pain after eating 
By means of this application patients are enabled to eat and retain nourish- 
ment that otherAvise could not be given When sanatorium treatment is 
impossible or impracticable, a sojourn at the seashore or mountains, Avith 
specific directions as to the mode of living, rest, exercise, and diet, often 
proves serviceable A cure at some mineral spring is often beneficial, pro- 
vided the proper spring is selected and specific directions given as to drinking 
the Avater and the mode of living to be followed In no instances should 
patients suffering Avith nervous stomach troubles be permitted to tell others 
of their condition In scA^ere forms a rest cure should be resorted to, as 
most remarkable results can often be achieved by this means 

The nervous dyspeptic should be taught to relj' more upon proper hygienic 
measuies than upon diugs, as but few drugs haA^e any marked influence m 
these cases Of the remedies that may be resorted to at times, the bromides, 
preparations of valerian, arsenic, and codeine are most useful 

HYPERACIDITY OR HYPERCHLORHYDRIA 

By the term hyperacidity is meant an excessiA^e Aoaa of gastric juice or, 
moic coiiectlj', an increase in the secretion of the hj'drochloric acid produced 


* Archtv / V erdaungskr, Bd xii, Heft i 
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1 Mental stiain, mental ovcrwoik, prolonged woiry, and mental fatigue 
are important Nervous individuals and persons who have undergone 
severe mental strain are especiall}' prone to this distordcr, Van Noorden 
has found it frequently m patients suftermg with melancholia Neuras- 
thenia and hysteria aie also important causative factors, of the 542 cases 
of hyperchlorhydna, 186 belong to this class 

2 Gastro-mtestinal atony is a marked etiological factor, especially those 
forms associated Avith chi onic constipation Ebstein,^ Illoway,^ and others 
have called attention to this fact It occuired m 164 of this senes, mainly 
m young females 

This condition is explained by Illoiiay m the following manner Long- 
continued constipation is associated with gastro-mtestinal atony, on account 
of i\hich the gastric contents are letained for an unduly long period of time, 
and thus cause an nutation of the gastric mucosa, m consequence of which 
more gastric ]uice, with an increased acid secretion, is liberated 

The following is a typical example of this condition T R, female, 
aged twenty-one years, who had been suffering from cliromc constipation 
for five years, complained of no gastiic discomfort until the past six months, 
when the chronic constipation became more aggravated, even heroic doses 
of purgatives often proving ineffectual, heartburn, acid eructations, regur- 
gitation, and gastric pains ivere present The phj^sical examination of 
the abdomen was negative The gastric contents showed a total acidity 
of 84 free hydrochoric acid (0 22 per cent ) The use of large oil enemata 
retained overnight, m addition to a moderately regulated diet, leheved the 
constipation as well as all of the other symptoms within a few weeks, not- 
withstanding the fact that no other drug was used 

3 Indiscretions in diet, such as the use of food of a very heavy character, 
as well as the abuse of alcoholic drinks and tobacco, are the cause of the 
laigest propoition of cases of hypeichlorhydria This condition is frequently 
found m persons who masticate their food impeifectly, who eat too quickly, 
who drink foods too hot or too cold, or take their foods too highly seasoned 
This class IS represented by 186 cases m this series 

4 Among other conditions that bear some etiological relationship are 
ulcer of the stomach, chlorosis, cholelithiasis, and nephrolithiasis It is 
not our province to discuss the connection between ulcer and hyperchlorhy- 
dria here Oswald^ pointed out the association of hyperacidity with chlorosis, 
m 85 per cent of his cases a hyperchlorhydna existed In 34 cases of this 
series with chlorosis and gastric disturbances, hyperacidity was found m 
24, normal acidity m 8, and subacidity m 2 The following table represents 
the cases of chlorosis in relation to the degree of acidity 


Cases 

Total acidity 

Per cent of free HCl 

Per cent 

2 

10 to 40 

0 to 0 1 

6 

8 

40 to 60 

0 1 to 0 2 

24 

24 

60 to 110 

0 2 to 0 35 

70 


That cholelithiasis is frequently accompanied by a hyperacidity has been 
pointed out by Kaufmann^ as well as by Friedenwald Any condition lead- 
ing to biliary retention may produce this condition 

' Deiit med Wochenschnft, 1904, p 1749 
^ New Yorl Medical Journal, IMay 25, June 29, 1901 
5 Munch med Wochenschnft, 1894, Nrs 27, 28 

* Amcncan Medicine, 1903, vol ^ i. No 20 ® Medical News, July 22, 1905 



HYPERACIDITY OR HYPERCIlLORin DRIA 


115 


The following table icpi events the cat>cs of h^perchloihyclria, tabulated 
accoiding to age and sex, presenting the various etiological factois ahc.id^ 
enuineiated 


Causes 

1 Mental overwork and fatigue, 

neurasthenia 

2 Gastro-mtestinal atony with 

chronic constipation 

3 Indiscretions in diet, food,drink, 

and tobacco 

4 Indefinite and unknown causes 


No 

Males 

Females 

Ages in \ears 
10-30 30-50 50-70 

150 

89 

67 

44 

71 

41 

164 

54 

no 

73 

54 

37 

186 

105 

81 

95 

57 

34 

36 

15 

21 

— 

— 

— 


Pathology — As hyperchloihydna is laigely a sensory neurosis, no anatom- 
ical lesion IS present in the greatei piopoition of cases Oesterreich^ found 
the gastiic mucous membrane peifectly noimal vith the exception of a few 
slight erosions in a patient suffering from hj^perchlorhydiia djung of an inter- 
current pneumonia 

Accoiding to Hemmeter,^ who has examined fragments of mucosa found 
accidentally m the wash vater, there is in more than one-half the eases of 
hyperacidity “a piohferation of the glandular elements anM increase of 
oxyntic 01 border cells ” Straus® also describes similar lesions 

Symptoms — The subjunctive symptoms usually appear gradually, 
they consist of acid eructations, heartburn, and pain and burning in the 
stomach Acid eructations usually appear at the height of the paroxysms 
ol gastialgia, and their appearance is accompanied by a passing relief liom 
pain If portions of the acid secretion of the stomach are eructated, the 
mucous membrane of the oesophagus is subjected to this irritation, and 
heartbuin develops This symptom usually appears after eating acid 
foods, and is frequently leheved by taking milk, meats, and eggs The pain 
may vary from a seveie pressure in the stomach to a ^c^y acute pain, ,ind 
may extend into the back between the shoulder-blades and pass under the 
steinum to the pharynx (pyrosis hydrochloiica) It is not continuous, 
but appears at certain periods evith intervals of complete relief, usuallj' 
fiom two to four hours after meals, depending upon the quahtj' and quantity 
of food taken In a very small number of cases the pain supcreencs im- 
mediately upon eating, as occuired m 9 of the series (1 G per cent) The 
svmptoms continue foi a vaiiable period of time, disappearing m the course 
of an houi oi persisting foi many hours Pain is much moie easily induced 
by staich)^ foods than by protein foods, moie quickly by light meals than 
bv heavy ones, and is usually relieved by the ingestion of food or by neutral- 
wing the aeid by means of some alkali Paioxysms of pain (gastralgia) 
occui m a certain proportion of cases, they decelop giadually, beginning as 
.1 feeling of piessuie and becoming more severe As a rule, the pain dis- 
appeais at night upon lying dowm, and does not begin again until seceral 
houis after breakfast 

The severe gastialgic paroxysms are not commonly found after ecerc 
meal They are accompanied not only by intense pains m the epigastrium, 
but also in the baek, they are partially relieced by the acid eructations and 
entireh by the vomiting of the acid secretion, wdiich burns the throat and 


’ Dcut med Wochensclmft, 1S95, Nr 21 
Arclm^f Verdaxningsl , Bd n,S 23, Piscases o/t/iCiStowiac/i, third edition, p SI 1 
® Virchow’s Archiv, 1S9S, Bd cliv 
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numbs the teeth as it passes over them In some cases the seizures may be 
very mild, and m other cases they recur iriegularly at intervals of days 
In this series of 542 cases, gastralgic seizures occuried in 176, i e , 32 per 
cent A sensation of burning in the stomach is frequently observed, this 
IS felt m the epigastrium, and may extend to the back It is relieved by the 
same measures as those which relieve the pain, namely, by alkalies or the 
taking of some form of food In this series there were 221 that complained 
of this sensation, ^ e , 40 per cent The appetite is usually good, and as 
eating usually relieves the symptoms, the patient often accustoms himself 
to eat frequently, small quantities will, howevei, often satisfy the patient 
In 124 (21 per cent ) of the cases the appetite was mcieased, m 357 (66 per 
cent ) it was normal, and m 61 (13 per cent ) it was diminished The thirst 
IS not gieatly increased in this disorder, although the reverse is believed to 
be the case by most authorities In this series thirst was only increased 
m 31, i c , 6 pel cent 

The hovels are fiequently constipated, as occurred m 164 of the series, oi 
30 per cent We have already pointed out the etiological relationship of 
this conditiou to hyperchlorhydi la Occasionally constipation alternates 
with diarihoea, as occurred in 7 of the cases (1 3 per cent ) 

The objective symptoms may be divided into two classes, those presented 
by the physical examination of the patient and those obtained by the 
examination of the vomited material and gastric contents The patient, as 
a rule, is in good general health, has lost but little flesh, and the general 
nutrition is not usually disturbed, the abdomen is not usually sensitive to 
pressure, and painful areas are not apparent except perhaps during the attacks 
of pain, when the stomach may be found distended and sensitive to pressure 
In some patients an atony of the stomach may be detected which may bear 
some etiological relation to the hyperchlorhydria Vomiting is not frequent, 
it usually occms when the paroxysms of gastralgia are present, and then at 
the height of the attack, lelief is obtained by vomiting, and the pain dis- 
appears This symptom occurred in 86 of the cases, or 15 per cent The 
vomited matter is very acid, which is detected even % the patient himself, 
on examination this material is found to contain laige quantities of free 
hydrochloric acid The examination of the gastric contents aftei a test meal 
usually reveals a noimal or hypermotihty Six hours aftei a Riegel test 
dinner the stomach is usually empty, one hour after a test breakfast it con- 
tains only a small quantity of gastric juice In 30 per cent of this series 
there was an atony of the stomach in which more or less retention was 
obseived The gastric juice shows a very high degiee of acidity, the starch 
digestion is imperfect, and rather large quantities of amidulm are found, 
as the excess of acid impedes the action of the ptyahn On the other hand, 
the proteid digestion m the stomach is complete and peptonization is more 
rapid than under normal conditions, so that none oi but few undigested 
meat fibers aie found m the gastiic contents three to four hours aftei a test 
dmnei, while amylaceous food is present unchanged and in abundance 

Schuler^ has pointed out that the specific gravity of the gastric juice is 
diminished in hypeichloihydria Accoiding to this obseivei it is usually 
below 1016, the noimal specific giavity varying between 1016 to 1020 
The observations m 14 cases as to the specific gravity of the gastric contents 


' De^d med Wochenschrift, May 10, 1900 
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in this condition are, on the whole, in accord with those of Schuler, langinff 
between 1008 and 1014, although occasionally higher figuics aie found, as 
in 3 of this senes between 1019 and 1022 

Absorption in the stomach is said to be more rapid m hypeichloihydiia 
than under normal conditions 

The urine in hyperchlorhydiia is at times alkaline and contains a piecipi- 
tate of phosphate, especially aftei severe attacks of vomiting The acidity 
of the urine is diminished pi opoi tionately to the increase m acidity of the 
gastric ]uice, and the chlorides are also diminished in quantity 

Dia^OSlS — ^This IS established by careful investigation into the sub- 
■jective symptoms of the patient together with the results obtained fiom an 
analysis of the gastric contents These symptoms consist of acid eructations, 
heaitburn, burning and pains m the stomach, the pain appealing from tvo 
to foul houis after meals, relief being obtained by the ingestion of food and 
by neutralizing the acid with alkalies 

The examination of the stomach contents aftei a test meal reveals an 
increase in free hydiochloric acid, while on fasting, the stomach is found 
nearly oi almost completely empty Hyperehloihydria must be differ- 
entiated from chronic hypersecretion, ulcer, acid gastritis, atony, and chole- 
lithiasis 

Chomc hy'pei sect etion is distinguished by the intense gastric pains 
appearing frequently at night, the more frequent vomiting, and the appear- 
ance of large quantities of gastiic juice (100 cc and moie) in the fasting 
stomach tllcci of the stomach (without hemoirhage) is differ entiatcd 
by the presence of the circumscribed epigastric and dorsal areas of pain 
The pain m ulcer is proportionate to the quality and quantity of the food 
taken, which is not usual in hyperchlorhydria, while the pain of hypci acidity 
is leheved by alkalies, which is not the case in ulcer Occult blood is fre- 
quently found in the faeces m ulcei, but not in hj'perclilorhydiia The 
differential diagnosis between these two conditions is very difficult at times, 
as hyperacidity frequently accompanies ulcei of the stomach, the greater 
irregularity of the symptoms in hyperchlorhydria and piesence at least of 
some of the definite symptoms of ulcer will usually lead to a collect diag- 
nosis In doubtful cases, Boas advises that the patient undergo the rest 
tieatment for ulcer, a favorable outcome would rather indicate the piesence 
of ulcer 

Hypeiclilorhydiia is distinguished fiom an acul gastnhs by the constant 
absence of mucus in the gastric contents, and fiom atony by the absence of 
symptoms of retention In a certain proportion of cases of hyperchloi hi di la, 
howevei, atony is present (30 per cent ) and the symptoms of both conditions 
become marked In clwlehthiasis the pains are not relieved by the ingestion 
of food or the administration of alkalies, and radiate to the right tov ai d the 
hypochondriac region and are in no way dependent upon the time of the 
ingestion of food, ivhereas the pains of hyperchlorhydiia usuallj appeal at 
the height of digestion, i e , from two to torn houi s afte i meals 

Prognosis. — This is usually quite favoiable as to the relief of the symp- 
toms, especially if the condition is of lecent origin, in protracted cases, 
hovceei, the prognosis is less favoiable, and even vhen patients lune been 
apparently cuied of this condition lelapses aic not infrequent, piobabh eliie 
m many instances to the fact that uhile at fiist the acidify of the gastric 
sccielion iiiay'^ be reduced, a pciinanent leduction is not usually efiected 
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Riegel/ Kauftmann,^ and Steele® believe that it it, impossible to permanently 
reduce the secretion of acid, but do not produce any obseivations made in 
this direction In personal observations in 9 patients m whom we have 
been able to make gastric analyses more oi less frequently dm mg the time 
of treatment, % e , for a period of six months, and again aftei the first and 
second years, during which symptoms of hyperacidity no longer existed and 
treatment was no longer instituted, it is evident that while the patient is 
under treatment and the acidity of the gastric juice can be reduced, this 
reduction is not permanent, and that while the patient may be free of all 
symptoms of hyperacidity an excess of acid secretion still exists This 
points to the fact that our treatment is only effectual in leducmg the gastiic 
hyperiEsthesia and not the acidity The following table represents the 
observations m the 9 cases to which reference has been made 


Case 

Original 
cent of 
HCl 

Average per 
cent of free 
per HCl during 
free first 6 months 
of treatment 

Per cent of free 
HCl after end 
of first year, all 
treatment hav- 
ing been sus- 
pended, no 
symptoms 

Per cent of free 
HCl about end 
of second year, 
all treatment 
hav ing been 
suspended, no 
symptoms 

1 

0 28 

0 15 

0 24 

0 23 

2 

0 25 

0 19 

0 27 

0 28 

3 

0 24 

0 16 

0 23 

0 21 

4 

0 27 

0 17 

0 29 

0 27 

5 

0 31 

0 18 

0 32 

0 23 

6 

0 30 

0 28 

0 29 

0 26 

7 

0 26 

0 20 

0 25 

0 26 

8 

0 27 

0 18 

0 29 

0 25 

9 

0 25 

0 17 

0 27 

0 29 


In those instances m which the hyperacidity is symptomatic of other 
conditions the prognosis depends upon the relief of the primary disease 
In the series of 542 cases of hyperchloi hydi la m which it was possible to 
follow 48 cases for a period of at least three years or moie, 31 were cured 
(65 per cent ), 10 were relieved (21 per cent ), and 7 were not benefited 
(14 pel cent ), lelapses occurred in 5 cases (10 per cent ) 

Treatment — In this the diet plays the most important role, it being 
essential that the food should be given m such a foim as not to produce any 
irritation to the mucous membrane of the stomach As the gastric hyper- 
msthesia is mainly responsible foi the hyperacidity, the tieatment should be 
directed to this condition This would include the removal of all causes 
of irritation, the prohibition of alcoholic stimulants to a large degiee, these 
to be taken only occasionally and m small quantities, all acids, including 
organic acids, should be forbidden, all spices and condiments, such as ginger, 
pepper, mustard, and hoiseradish, should be prohibited All foods to which 
vinegar or lemon juice have been added should be interdicted, all hard sub- 
stances which are apt to nutate the stomach, such as nuts, should be avoided , 
food must be thoroughly masticated and should be taken neither too hot nor 
too cold Formerly a diet consisting almost exclusively of proteids was 
lecommended m order to neutralize as much acid as possible, as the proteids 
possess the power of combining with free hydrochloric acid On the other 

^ Deui med Wochenschnfl, May 12, 1904 

2 Zeitsclmft f Uin Med , rol Ivii, p 491 

^ Journal of the American Medical Association, August 18, 1906 
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hand, it was soon discovered that while the proteids possess this po\\er, the> 
nevertheless again stimulate the flow of acid, some, such as raw beef, bcef- 
juice, and beet extract, more than others, such as well-cooked meat 

More recently various authors, such as v Schlern, Jurgensen, Hemmcter, 
Backmann, and others recommended a carbohydrate diet in preference to 
a pioteid one There can be no question that carbohydrates are far better 
borne in superaciditj than was formerly supposed Recent writeis, such as 
Boas and Steele, prefer a liberal mixed diet, consisting of proteids, fats, and 
carbohydrates As regards the proteid food, Fleischer^ has investigated the 
subject of the combining effect of muriatic acid with various foods He 
discovered that beef, veal, ham, and mutton bind twice as much muiiatic 
acid as do calf’s brain and sweetbreads The following table taken from 
Flesicher shows the abilitj^ of various foods to combine with muriatic acid 


Meats (100 grams) 

Pure HCl 

25 per cent 

HCl 

Dilute 

muriatic acid 

Calf’s brains, boiled 

0 65 

2 60 

5 20 

Liver sausage 

0 80 

3 20 

6 40 

Calf’s thymus, boiled 

0 90 

3 60 

7 20 

Meat sausage 

1 00 

4 00 

8 00 

Blood sausage 

1 30 

5 20 

10 40 

Pork, boiled 

1 60 

6 40 

12 80 

Ham, boiled 

1 SO 

7 20 

14 40 

Ham, raw 

1 90 

7 60 

15 20 

Mutton, boiled 

1 90 

7 60 

15 20 

Beef, boiled 

2 00 

8 00 

16 00 

Veal, boiled 

2 20 

8 80 

17 60 

Leube-Rosenthal meat solution 

2 20 

8 80 

17 60 

Beer 

0 10 

0 40 

0 SO 

Milk 

0 36 

1 20 

2 40 

White bread 

0 30 

1 20 

2 40 

Graham bread 

0 30 

1 20 

2 48 

Black biead (gray bread) 

0 50 

2 00 

4 00 

Pumpernickel 

0 70 

2 SO 

5 00 

“Hand” cheese 

1 00 

4 00 

8 00 

Fromage de Brie 

1 30 

5 20 

10 40 

Edam cheese 

1 40 

5 60 

11 20 

Swiss cheese 

2 60 

10 40 

20 SO 

Cocoa L 

4 10 

16 40 

32 SO 


The caibohydrate foods which are allowable in this condition arc the 
more digestible vegetables, such as mashed potatoes, spinach, asparagus, 
peas, and cariots, strained and eaten in the foim of purees, also the diges- 
tible farinaceous foods, such as rice and grits Strauss' has recommended 
the administration of a solution of sugar in this condition, this lood can be 
best given m most instances in the foim of some baked cake in which part 
of the staich has become dextrinized by baking or loasting Stiaiiss and 
Aldor have advised the use of fats in Ipperchloihydria, inasmuch as thc^ 
tend to lessen the acidity of the gastiic secretion They are bestgnen in 
the form of butter, cream, olive oil, and the like Of the fluids, milk, cocoa, 
and alkaline mineral ■wateis, such as Apolhnaris, Vichy, and Selt/er, arc 
especially useful, the carbon dioxide contained in these waters produces a 
sedative effect and lessens the secretion of acid These waters may be used 
to dilute w me and milk 

^ KrmxLliciicn d Spei’icrohr d Maqcnsu d Dorms, 1S96, p 932 
^ Zeitschrijt f klin j\Ied , ^ ol vxix 
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In airanging the diet foi patients ^^lth hyperchlorhydiia it has been found 
best in dealing with patients taking but little nourishment to allow them to 
eat at frequent intervals, if, however, large meals are consumed, it is advisable 
to permit only three meals a day, allowing the stomach to rest in the intervals 
In advanced cases, vith marked emaciation and prominent nervous symp- 
toms, an absolute or modified rest cure will accomplish excellent results, in 
these cases milk and egg albumin should be the only food given at first, 
gradually increasing, and finally allowing easily digestible solid food 

The following list, taken from Fiiedenwald and Rulirah,^ gives the foods 
which are allowable and those which are forbidden m hyperchlorhydria 
Allowable Eggs, soft boiled, hard boiled, or poached Meats, boiled or 
broiled, brains, raw scraped beef, boiled or broiled beef, broiled steak, 
roast mutton, broiled chops, roast lamb, boiled, broiled, or roasted chicken, 
broiled or roasted squab, roast turkey, broiled oi loasted birds Farina- 
ceous food Rice, cornstarch, sago, tapioca, arrovioot, hominy, grits, vermi- 
celli, cream of wheat, stale wheat bread, toast corn bread, pulled bread, 
zwiebach Fruits Baked or stewed apples, stewed apricots, stewed peaches, 
stewed pears, stewed prunes Fatty foods Butter, cream, pure olive oil 
Drinks (taken mainly between meals) Milk, buttermilk, malted milk, 
peptonized milk, milk with lime-water, milk with Vichy, milk flavored vith 
tea, milk flavored with coffee, kefir, koumyss, junket, whey, cocoa, albumin- 
water, water (not with meals), hot water Mineral waters Vichy, Apolli- 
naris, Poland, Lithia water. Congress Hathoine, Carlsbad 

They must not take Soups, fried foods, pork, veal, stews, hashes, corned 
meat, liver, kidney, duck, goose, sausage, ciabs, lobsters, preserved fish, 
smoked fish, salmon, salt mackerel, sardines, cauhflowei, celery, cocoa, 
radishes, cucumbers, sweet potatoes, beets, tomatoes, acid fruits, salads, 
hot bread or cakes, nuts, candies, pies, pastry, strong tea, coffee, alcoholic 
stimulants, ice-water, ice-cieam 

Hygiemc Measures — General hygienic measures should never be neglected 
m the treatment of hyperchlorhydria Those patients who have been fatigued 
by overwork should be ordered rest, and those who are worn out by mental 
strain and excitement are often best oidered away to the country, seashore, 
or mountains, physical exercises, outdoor life, and cold sponge baths are 
often serviceable adjuvants, waim poultices oi Preissmtz compresses are 
frequently useful m the relief of pain 

Gastric lavage is rarely necessary in the simple forms of hyperchlorhydria, 
although it IS often of benefit in severe and obstinate forms It is best 
practised late m the evening three or four hours after the last meal, or on an 
empty stomach in the morning, occasionally douching of the stomach with 
a solution of silver nitrate may be beneficial, 500 cc of a 1 to 2000 solution 
IS allowed to enter the stomach and again washed out thoroughly with normal 
salt solution 

Electricity often exerts a very beneficial effect m some cases of hypeichlor- 
hydria, and can be used either as the mtragastric far adization or galvanization 
The faradic current is useful in most instances, but m painful conditions 
the galvanic current is to be preferred The chronic constipation often 
associated with hypeichloihydria is frequently relieved by this mode ol 
treatment 


* Diet in Health and Disease, second edition, p OSS 
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Medicinal Treatment — Alkalies aie emplo>ecl to neutiali^e tlic excess of 
acid in hyperchloihydiia Of these, the bicaibonate of soda, calcined ni.ig- 
nesia, magnesia carbonate, calcium carbonate, and the jihosphate of soda arc 
most frequentlj' utilized Calcined magnesia has an achantage occr bicai- 
bonate of soda, as the former neutralizes lour times as much acid as the latter, 
it has the additional advantage in that it is distinctly laxatne and is therefore 
especially useful when constipation is present, the doses of the alkali should 
be, so far as possible, proportioned to the hcaMiiess of the meal as veil as the 
degree of hyperacidity The alkalies should be administered vhen the dis- 
comfort begins to manifest itself, i e, about heo houis aftei meals Of 
othei drugs found useful in the conditions are 

1 Ati opine, which inhibits gastric secretion This remedy can be ad- 
ministered in the form of the cxtiact of belladonna or ati opine 

2 Nitrate of silvei m solution, which tends to diminish the gastiic h>per- 
assthesia 

3 Bismuth subnitrate and caibonate, which may be administered in laigc 
doses and which exert a beneficial, largely mechanical, eftect on the gastric 
mucosa 

4 The neive sedatives, such as the bromides, \alerianates, and sumbul, 
which relieve the gastiic hypeiassthesia due to nervous nutation In those 
cases m which symptoms of hypeiacidity exist and in which the gastric 
secietion show's a normal oi lessened amount of acid the sedatnes are more 
valuable than the alkalies 

5 Nux Vomica While the bittei tonics are to be avoided, as a rule, in 
hyperchlorhydna, Mussei^ advises the administiation of mix \oinica in 
ascending doses in those cases in which the symptoms of hyperacidty are 
due to a sensory neuiosis, he has leceived unifoimb good lesiilts from this 
form of treatment 

6 Olive Oil CohnheinV has recommended oh\e oil \ei> highly in the 
treatment of this condition It can be administered thiough the stomach 
tube, 100 to 200 cc being introduced each moining, or it may be gnen in 
tablespoonful doses before meals oi about two hours after meals The 
oil coats ovei the mucous membrane and lessens the acid secretion 

Inasmuch as constipation is sometimes the cause of h-ypcichlorhvdiia, 
a coriection of this will often give permanent relief fiom the h^pcracldIt^, 
and IS often best accomplished by diet lather than b) drugs In a not incon- 
sidciable numbei of cases, as has been pointed out bv Epstein,’’ cei} excellent 
results are obtained by means of the laige oil enemata of Fleincr, not onh 
as legards the relief of this constipation, but <ilso of the lnperacidit> Meu- 
niei'' has shown that chew'ing gum or some similai substance after meals 
has a maiked influence on the digestion of staich, piomoting it be the large 
supplementary amounts of sain a swallowed, thus largeh occrcoming the 
excess of acid in h> perchlorh^ dria 

Of the watering places for the treatment of Inperchlorln dna, Karlsbid, 
Vicl^, Neiienahr, and Bedfoid and Saratogi (Vic In) arc to be most highh 
lecoinmended The use of these w iteis when taken jiidicioush has i ten- 

' Tro/iwr/ioas of the A'f'tonalion of Amrnani Plnj’siciaii’!, 1901, p 193 
' 7ritsrhrifl f I tin in, S 110 

’'Dull lord ]] orhrii'^rhrifl 19(H s 1719 
* Prr^si Midicntc, 190(., \o 102 
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dcncy to relieve the symptoms in hyperacidity, they act not only by reducing 
the degree of acid of the gastiic secretion, but also by subduing the gastiic 
hypereesthesia, the laxative effect of some of these waters is also useful 
m the treatment of many of these cases 


GASTROSUCCOERHfflA OR HYPERSECRETION OF GASTRIC JUICE 

Gastrosuccorrhcea or hypersecretion of gastric juice is a condition in 
which a constant excessive flow of gastric juice is secreted The stomach 
pours out this secietion even when free from food, so that large quantities 
of gastric juice may be found even m the morning before the ingestion of 
any nourishment This disease was first described by Reichmann^ m 1882, 
and aftenvard more fully elucidated by Riegel m various communications 
between 1884 and 1893, as well as by Honigmann,^ Sticker,® Jawoiski,^ 
Van den Velden,® and Bonveret and Devic ® 

The disease is found in three forms gastrosuccorrhcea contmua periodica, 
gastrosuccorrhcea contmua chronica, and digestive gastrosuccoiihcea 
There has been considerable diversity of opinion among various authors 
whether gastrosuccorrhoea should be placed in the category of organic 
diseases or among the neuroses There is no question that m many instances 
this condition is a result of some marked organic gastric affection, as ulcer 
with obstruction, dilatation, or atony On the other hand, there are a certain 
number of cases m which the condition can only be looked upon as neuiotic, 
this IS more frequently the case with the form known as gastrosuccoirhcea 
contmua periodica than the contmua chronica 
GastrosuccorrhcBa Contmua Periodica —By this is meant that condi- 
tion in which, m addition to the appearance of the acute attacks with a 
constant secretion of gastric juice, severe gastric pains and vomiting are 
present RossbaclV has called attention to a condition which is closely 
related to periodical hypei secretion, but in which the attack takes its onset 
with violent headaches and which he terms gastroxynsis Peiiodical hyper- 
secretion may be present as a simple gastric neurosis or as a reflex neurosis, 
secondary to disease of the brain or spinal cord, ^ e , progressive paralysis, 
tabes dorsalis, or myelitis 

Etiology — ^The causes of intermittent hypei secretion are various, among 
wdiich may be mentioned excessive mental stiain, excitement, anger, ovei- 
indulgence m food, and the abuse of tobacco At times this condition is 
found m connection with the crises of locomotor ataxia, accounted foi by the 
fact that the nerve fibers leading to the gastiic glands regulating the flow 
of hydrochloric acid are unduly stimulated 

The patient suffering with this condition usually presents other nervous 
symptoms indicating the nervous origin of the disordei The disease occurs 
usually m young people, and more frequently m males than in females In 

* Berl Lhn Wochenschnft, 1882, Nr 40 

^ Munch med Wochenschnft, 1887, Nr 48, etc 

3 Ibid , 1886, Nrs 32 und 33 

* Zeitschrift f Lhn Med , Band ii, Hefte 2 und 3 

® VolLmann’s Sammlung Lhn Vortrage 

“ La dyspepsie par hypersecretion qastrigue, Pans, 1892 (monograph) 

’ Deut Archivf Lhn Medicin, 1885, Band ccclvii 
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a senes of 1592 cases, 21 suffeied with intermittent hypeisecietion (1 5 
per cent ) The follow'ing table lepiesents the numbei in males and females 


at various ages 



Age 

Males 

Females 

20 to 30 

7 

3 

30 to 40 

5 

3 

40 to 50 

2 

0 

50 to 60 

1 

0 


Symptoms — The chaiacteristic signs of this condition are not only the 
paroxysmal appeal ance of the attacks, which take then onset in the midst 
of perfect health, but also the special charactei of the gastric contents and 
vomitus The attack has its onset eaily in the morning, usually w'lth lassitude, 
malaise, headache, loss of appetite, thirst, and pains in the stomach, wdiich 
become intense and are accompanied by lieartbuin and acid belching 
The pains become spasmodic and moie intense, and finally vomiting sets in 
The vomited matter is very acid, at first consisting of food and then of 
gastric ]uice The attacks may thus be entirely recovered from, or after 
a short period ol relief others may set in, extending over a period of from 
a few' hours to several days The vomiting can be prevented at times by 
the drinking of large draughts of w'ater oi by the administration of large doses 
of alkalies The quantity of the vomited matter is usually veiy laige in 
amount, often from 200 to 500 cc , containing at first food particles and 
afterw'ard consisting of pure gastiic juice, wdnch is tinged yellow’ish or green- 
ish with bile The material fiist vomited is usually veiy acid, often contain- 
ing 3 per cent or moie free hydrochloric acid, but afterward, when admixed 
with bile, the acidity is greatly reduced to or below' normal The vomited 
material may contain slight traces of blood, the appearance of w'hicli has 
no special significance During the attack, besides the intense pain there is 
a total loss of appetite, great thirst, and general feebleness, the pulse becomes 
weak and the patient presents the appearance of great suffering, he becomes 
pale and breaks out m a cold perspiration The urine is greatly diminished 
in quantity and of a high specific gravity, AA'hile the bowels are constipated 
The attacks vaiy greatly both as to intensity and duration, sometimes ter- 
minating giadually, sometimes suddenly Betw'cen the attacks the patient 
is usually in good health, free of all disturbances, although at times moderate 
gastric disturbances exist, such as discomfort in the stomach, acid eructations 
and heartburn An analysis of the gastric contents at this time usually 
reveals a hvperacidity, even though symptoms of hyperchlorhydria are not 
piesent The condition known as gastioxynsis differs from periodic hyper- 
secretion only in that the headache is a most important and peisistent symp- 
tom Rossbach found this condition in neivous individuals who had ovei- 
exerted themselves The other symptoms of gastroxj'nsis aie so similar 
to periodic hypersecretion that these cases should be classed m the same 
categoiy The follow'ing represents a typical instance of peiiodic hyper- 
secretion 

J S , a lawyer, aged forty-one years, has alw'ays been in good health, w ith 
the exception of attacks w'hich have lieen coming on at irregular mter\als 
for the past three years, usually appearing after some great mental strain 
At first they appeared at intervals of from fiie to six months, but recently 
ha\c been much more frequent, coming on every two or three weeks The 
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onset IS chaiactenzed by indigestion, piessure, fulness in the abdomen, 
nausea, and heartburn, finally vomiting occuis The vomited matter 
consists of a laige quantity of veiy acid gastiic ]Uice, the attack is accom- 
panied by very severe abdominal pain The patient is greatly prostrated 
by the attack and is foiced to take to his bed, and hypodeimic injections of 
morphine must be administered in older to give even temporal y relief 
The attacks last fiom thiee to seven d.iys On examination two days after 
the onset of the attack, the patient was found greatly piostiated, vith a rapid 
(118 per minute) and feeble pulse, and sufteiing from scveie depression 
The heart and lungs weie normal The abdomen was everywhere sensitive 
to pressure, the stomach was not found enlarged, without the ingestion of 
food 150 cc of gastric secietion were obtained by means of the tube, with a 
total acidity of 90, fiee hydrochloiicacid, 0 26 pei cent , the vomited material 
presents a total acidity of 50, fice hj'diochloiie acid, 0 12 per cent ScA’eral 
examinations m othei attacks levealcd similai conditions The patient 
was kept undei the influence of opiates, and lecovered m three days The 
examination of the gastric contents one horn after an E\\ aid test breakfast, 
three days after the disappeaiance of the attack, showed a total acidity of 
84 and free hydrochloiic acid 0 25 per cent Aftei a sea voyage of one 
month and with caiefully legulated habits, as to diet, etc , and the use of 
mtragastric faradization, the attacks became far less severe and less frequent 

Diagnosis — The diagnosis of periodic hypei secretion is made by the 
appearance of the symptom-complex already described, as well as by the 
finding of large quantities of gastric juice in the stomach at a time when no 
ingesta are present The difterential diagnosis must be made from periodic 
vomiting and the vomiting occuriing in the gastric crises of locomotor 
ataxia 

Periodic hypersecretion is distinguished from periodic vomiting by the 
irregular appeaiance of the attacks and by the vomiting of laige quantities 
of pure gastric juice, whereas, in peiiodic vomiting, the attacks appear at 
regular intervals and the vomited material consists of mucus and bile 
From the vomiting occuiimg in the gastric crises periodic hypersecretion is 
also differentiated by the appearance of laige quantities of acid gastric 
secretion in the vomit and by the fact that the attacks persist during the 
night, neither of which is usual in the crises of locomotor ataxia 

Prognosis — The duration of the disease varies greatly, some attacks aie 
short, lasting but a few hours, others extend over a period of days Some- 
times the patient becomes greatly weakened and prostrated by the effect 
of the attack, in other instances his general health will in no way be impaired 
If the primary cause of the disease can be determined and relieved the 
piognosis IS favorable, on the other hand, this is impossible in many instances, 
and notwithstanding all treatment, the attacks reappear at intervals of weeks, 
months, or even a year 

Treatment — ^The treatment of periodic hypersecretion is, so far as possible, 
to seek out and relieve the cause If the condition is due to ovei anxiety 
or mental stiain, the patient should be ordered to the mountains oi seashore 
Physical exercises should be insisted on, and overindulgence in food and 
drink and in the use of tobacco should be prohibited Hydrotheiapy exeits 
<n markedly favorable influence m the relief of this condition 

In a numbei of our cases relief was afforded by means of intragastiic 
electricity In those instances in mIucIi the attacks have their origin from 
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a hyperchlorhydna this condition must be treated For the attack itself 
the mode ot treatment advised by Emhorn^ is often found serviceable, that 
IS, to administer a moderate dose of bromide ]ust as the attack begins, this 
method will at times abort an attack As soon as the attack sets in the 
stomach should be thoroughly washed out with an alkaline solution, and 
this may be repeated a number of times during the attack For the severe 
pain one is often forced to administer morphine hypodermically, it being 
the only remedy that can be relied upon at times to produce even temporary 
relief During the attack the patient should be allowed but small quantities 
of fluids, water, milk, and egg albumin, bits of ice may be administered 
to relieve the thirst, also enemata of normal salt solution may be given 
Gatrosuccorrhoea Contmua Chronica — This is also knon n as Reich- 
mann’s disease, or chronic hypersecretion, and also as chronic continuous 
secretion of gastric juice It is characterized by a chronic continuous secre- 
tion of gastric juice, even in the absence of food in the stomach, that is in the 
fasting stomach This condition maj' be primary or secondary It is 
primary when it occurs as a gastric neurosis independent of any known 
anatomical change in the stomach, it is secondaiy when it occurs as the 
result of some othei gastric disturbance, such as ulcer of the stomach, dila- 
tation, or atony As continuous hypersecretion is most frequently associated 
with dilatation, and as the symptoms of both conditions are very similar, 
a number of authors deny the existence of this condition as a separate entity 
and believe that it is simply a form of dilatation Thus Schreiber and 
Martius altogether deny the existence of this condition, believing it to be 
identical with gastric dilatation, while Riegel and Reichmann claim the 
contrary It cannot be denied that most cases of chronic gastrosuccorrhcea 
aie secondary to dilatation, but nevertheless, there are a certain number 
which are in no way associated with dilatation or even atony of the stomach, 
and which are primary in character and of a neurotic type Boas^ has also 
recently come to this conclusion 

The difficulty in differentiating between continuous hypersecretion and 
dilatation is more evident when we observe that of the six cases of this 
disease originally reported by Reichmann,^ but one is a case of chronic hyper- 
secretion, the remainder presenting symptoms of hypersecretion secondary 
to pyloric stenosis Riegefi and Einhorn® believe that continuous hyper- 
secretion IS in some instances a perversion of function and really of a neu- 
rotic type, in which no organic lesion can be detected 1\I Pickardt® has also 
recently reported three cases in which this condition was primary and 
existed as a pure neurosis, and in which careful investigation failed to show any 
organic disease of the stomach or motor insufficiency The cases are further 
interesting inasmuch as the patients all belong to one family, being a mother 
and two sons 

Etiology — The causes of continuous hypersecretion are much like those 
of intermittent gastrosuccorrhcea, namely, great mental anxiety and excite- 
ment, indiscretion in the use of food, and the abuse of drink, extending over 

’ Diseases of the Stomach, fourth edition, p 362 
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^ Berliner Uin TFoc/iensc/in/t, 1882, Nr 40, 1884, Nr 48, 1887, Nr 12 
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long periods of time Nervous symptoms are usually present, indicating the 
nervous origin of the disorder Secondary continuous hypersecretion may 
arise as a result of dilatation, atony, or ulcer Primary continuous hyper- 
secretion IS a lare disease, it does not occur as frequently as intermittent 
hypersecretion, it is found more frequently in males than m females, and 
more often m the young and middle-aged In this senes of 1592 cases 
there were 10 cases of primary continuous hypersecretion (0 65 per cent ), 
7 in males and 3 m females Four were between twenty and thirty years 
of age, 3 between thirty and forty, and 3 between forty and fifty 
Pathology — ^The anatomical changes in these conditions are not always 
uniform Korezynski and Jaworski,^ who have investigated the subject 
most carefully, find no anatomical changes whatever m a certain number 
of cases In others a special form of gastritis existed, associated with a 
degeneration and destruction of the peptic cells, while the parietal cells 
remained normal Interstitial changes were also observed Hayem,^ 
Cohnheim,^ and Hemmeter^ have observed similar changes 
Symptoms — ^The subjective symptoms of chrome hypersecretion are pain, 
burning m the epigastrium, heartburn, acid eructations, nausea, vomiting 
of large quantities of gastric juice, and increased thirst These make their 
appeaiance gradually, and many patients complain of mild dyspeptic symp- 
toms for years before the true nature of the disease is revealed At first 
theie IS but a slight degiee of burning m the epigastrium and heartburn, 
which gradually intensifies, then pain appears, coming on several hours after 
meals, and relieved by the ingestion ot food The pain also appeals in 
attaeks duiing the night, a lather characteiistic symptom of this disease 
After the pain has existed for some time, vomiting sets in, the vomitus con- 
sisting of a large quantity of a very acid gastric juice 
These symptoms may be mild in some patients and very severe m others, 
they are apt to appear for a certain length of time and disappear, to 
lecur after weeks or months, m seveie attacks the symptoms are present 
almost daily, and vomiting may occui four or five times a day The 
patient loses flesh, the tongue and skin become dry, the appetite is increased 
m some cases, diminished in others The attacks of pain can be often 
lessened by the ingestion of proteid food, such as boiled eggs or milk 
Constipation is usually present, and the quantity of urine is diminished, the 
chlorides decreased, and the phosphates increased The subjective signs 
consist m demonstrating hyperacidity as well as the presence of large amounts 
of gastric juice in the fasting stomach The acidity of the gastric juice after 
a test breakfast may amount to 80, 90, 100, or more, and the free hydro- 
chloric acid to 0 25 to 0 3 per cent The proteid digestion is good, showing 
a perfect peptone reaction, while the starch digestion is imperfect, the con- 
tinuous flow of acid impeding amylolysis The most important and charac- 
teristic symptom is the finding of gastric secretion m a fasting stomach, 
undei normal conditions small quantities of gastric juice may be found 
m the stomach, but when quantities of 100 cc or more are present the condi- 
tion of hypersecretion must be considered, and especially so if it is discovered 
at a number of examinations It cannot be denied, however, that even 
when smaller quantities than 100 cc are discovered and when the other 

1 Deut Arclnvf Uin Med , ^ol xlvii ^ Gaz hehdom , 1892, Nr 33 to 34 
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symptoms of continuous liypei secretion are present, these cases also must 
be classified under the head of chronic continuous gastrosucconhoea 

In order to airive at a more ceitain diagnosis, lavage should be given the 
evening befoie, the next morning the stomach is tested, fasting, so that no 
poitions of former meals may be retained The gastric secretion obtained 
from the fasting stomach is usually watery and often contains a small trace 
of bile, it IS of a high total acidity and contains an excess of fiee hydrochloric 
acid, the peptone reaction being good, the dextrin reaction absent In 
the secondary form of gastrosuccorrhoea continua chronica, dilatation or 
atony of the stomach is often present In these cases in addition to the usual 
signs of the disease, maiked evidences of these special conditions are present 

Sequelae — Of the sequelae or complications, atony and dilatation of the 
stomach, v ith or without ulcer, are the most common Atony and dilatation 
often appear after the gastrosuccorrhoea has existed for a considerable period 
of time, it IS only in the earlier stages that the primary nature of the chronic 
hypersecietion can be determined, when the patient is seen late in the course 
of the disease, when both conditions are maiked, it is often impossible to 
deteimine which condition is piimary and which is secondary 

Diagnosis — This is suggested by the symptoms, ^ e , excessive pain occur- 
iing several hours after meals and also during the night, with vomiting of 
large quantities of gastric ]uice, which shows an excellent digestion of pro- 
teio^s, but a deficient starch digestion In addition there is burning in the 
epigastrium, heartburn, acid eructations, and increased thirst The diagnosis 
IS made certain by examining the stomach in the fasting state, when large 
quantities of gastric juice, usually over 100 cc , are obtained, showing an entiie 
absence of amylolysis It is important in these cases to practice lavage on 
the evening before the morning that the fasting stomach is tested In regaid 
to the differential diagnosis it is often important to exclude atony and dila- 
tation, which, however, are often associated with gastrosuccorrhoea In 
atony a motor insufficiency is observed, while in dilatation the motor insuffi- 
ciency IS so great that food particles are still present in the fasting stomach 
This IS not the case in gastrosuccorrhoea unless the condition is accompanied 
by dilatation Ulcei will be excluded by the absence of hemorrhage, a cir- 
cumscribed painful area, and the presence of large quantities of gastric 
juice in the fasting stomach 

Prognosis — ^This depends largely upon whether the condition is primary or 
secondary If it is secondary to a dilatation, the prognosis is not as favor- 
able as if it were primary, unless some radical procedure is undertaken, 
such as a pyloroplasty or gastro-entei ostomy When piimary, the prognosis 
IS usually not unfavorable, especially if rational treatment is undertaken 
Fiequent i elapses, however, are common, while certain severe eases are 
often veiy proti acted and may continue indefinitely, notwithstanding the 
most rigid form of treatment 

Treatment — This consists in relieving the irritation of the gastric mucosa 
and thus diminishing the flow of gastric secretion Diet is of primary 
impoitance m this regard This should consist of small but frequent 
meals given at intervals of from three to four hours The patient should 
be lequiied to eat slowly and masticate his food thoroughly, all irritating sub- 
stances such as pepper, mustard, onions, and highly seasoned foods should 
be Intel dieted As motor disturbances are apt to occur in this condition, 
fluids should be administered sparingly The diet should be made up mainly 
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of proteins, since these foods are ^\ell borne The carbohydrates aie pooily 
digested, and hence must be given only in small quantities and in the most 
easily digestible foims All forms of meat are allowable, loast beef, lamb 
chops, chicken, and bi oiled steak, but should be finely minced Of the 
caibohydrates the best aie oatmeal, zwieback, Nestle’s food, puree of pota- 
toes, spinach, etc , may also be allowed Fats may be permitted to a greater 
or less degree m the foim of good butter, cream, or olive oil Milk is an 
excellent form of food m this disease, and may be taken either alone or mixed 
with small quantities of tea, coflee, oi cocoa It may also be given with eggs 

The foiegoing regulations as to diet apply to chronic hypersecretion with 
out dilatation, when ectasia exists the dietetic rules desciibed under this head 
must be followed 

Ijavage of the stomach is a most efficient means of relieving pain and 
irritation This is best piactised m the morning before the ingestion of food 
Instead of lavage Boas lecommends emptying the stomach in the fasting 
state (expression) by means of the tube, Aihile Beichmann believes m lavage 
of the stomach with solutions of niti ate of silver 1 oi 2 to 1000 Penzoldt 
advises douching with a solution of boric acid, and Emhorn sprays the 
stomach with nitrate of silver 

The alkalies play a most important role m the tieatment of the disease, 
of these, bicarbonate of soda, calcined magnesia, phosphate and citrate of 
soda are most commonly employed These are best administered two to 
three hours after meals, ^ c , at the height of digestion Othei remedies 
which are useful at times in this condition are bismuth subnitrate given 
in large doses (half a dram), belladonna, eumydrm, and nitiate of silver in 
solution 

F/inhorn recommends the use of direct galvanization of the stomach, from 
which gratifviM results may be obtained in these conditions 

Digestive Gastrosuccorrhoea — Stiaus^ first pointed out that m certain 
cases of hypei acidity relatively large quantities of a thin, watery, gastiic 
sccietion were obtained one hour after a test breakfast He called this 
condition digestive oi alimentary hypersecretion Zweig and Calvo^ woik- 
ing under the direction of Boas, investigated this subject more fully, and dis- 
covered that the large amounts of contents obtained after the test bieakfast 
do not depend upon motor disturbances of the stomach, such as atony, 
but rathei upon increased gastric secietion Elsnei® has also called attention 
to this condition Boas^ has recently investigated this question, and con- 
sideis the name digestive gastrosuccoirhcea more appropiiate than alimentary 
gastrosuccorrhoea, because the increased gastric secretion is dependent 
upon the act of digestion in contradistinction to continuous hypersecretion 
In the lattei the secretion extends beyond the digestive act, and more or less 
gastiic juice is found m the fasting stomach 

Etiology — ^This disease occurs most frequently in males The 12 cases 
of Boas all ocemred in males, and both of the patients in this series were 
males Age plays no important lole, according to Boas, the disease is found 
in vouth as well as m old age In this senes the ages were twenty-eight and 
forty-foul years respectively 
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Simiptoms — An important symptom is the extreme emaciation, a loss of 
from ten to fifteen pounds being not an unusual occurrence This loss of 
flesh IS a most important sign, especially since it appears without the sligthest 
tendency to any distuibance of motility of the stomach The appetite and 
quantity of food taken may be normal, occasionally, however, both may be 
decreased The great loss m weight must be dependent upon the loss of 
gastric secretion Amylolysis is extensively diminished and constipation 
IS very marked The subjective signs are of much the same character as 
those found m neivous dyspepsia Patients complain of various sensations 
m the stomach, pressuie, fulness, eructations, excessive flow of saliva, 
occasionally violent pains, very rarely, it ever, heartburn Nausea or 
vomiting occurs exceptionally Marked splashing is observed in the region 
of the stomach, tendei spots painful to pressure are, hovever, not observed, 
the abdomen is occasionally distended with gas A diminution in the 
chlorides and an inciease in indican are frequently observed in the urine 
This disease is much like atony, and Boas believes that there can be no ques- 
tion but that it has in many instances been mistaken for atony or nervous 
dyspepsia In order to determine the presence of this condition. Boas 
advises a dry test meal Inasmuch as bread contains 35 5 per cent of water, 
he uses Albert cakes containing but 8 9 per cent of water If five Albert 
cakes are given as a test meal and removed from the stomach at the end of 
an hour under noimal conditions, but a small residue will be obtained In 
digestiA'e gastrosuccorrhoea, however, 100 to 200 cc of fluid will be obtained 
On standing it toims into two layers, a lower layer slight in amount precipi- 
tated to the bottom, and aboA'e it a clear or slightly cloudy fluid three to 
four times as large in amount On examination the secretion generally 
shows a total acidity and percentage of free hydrochloric acid usually not 
above and often below normal 

Boas found in a large proportion of cases a total acidity of from 40 to 56 
and free hydiochloric acid 35 to 45, which indicates that while in this condi- 
tion there may be no excess in the acids of the gastric secretion, the secretion 
IS greatly increased in quantity In other words, there is a hypersecretion 
but no hyperacidity The average specific gravity of the gastric juice is 
1012 The secretion presents a more or less marked biuiet and sugar 
reaction, Avhile albumin is not present, erythrodextrin, amiduhn, and also 
the amylum reactions are usually marked By means of the dry diet the 
diagnosis is made positive If the bottom layei of the secretion is large, 
there must be a motor disturbance present at the same time Boas also 
investigated the contents of the stomach in the fasting state, and pointed out 
three distinct types ot digestn^e hypersecretion 

I Digestive gastrosuccorrhoea in which the motor function of the stom- 
ach IS normal and in which no contents are obtained from the 
fasting stomach 

II That type in which more or less contents are obtained from the 
fasting stomach, knoA\n as permanent gastrosuccorrhoea 

III A type in which the motoi function of the stomach is markedly dis- 
turbed at the same time 

Diagnosis — ^The symptoms do not wholly point to the condition , the most 
maiked ones are those of chionic nervous dyspepsia with marked emacia- 
tion, succussion in the legion of the stomach a considerable period of time 
aftci meals and aftei small meals The symptoms often point to atony, 
A OL V — 9 
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therefore, in ordei to make an exact diagnosis, three forms of examinations 
must be used 

I Examination of the fasting stomach 

II Examination of the gastric contents one hour after the dry test meal 
III Examination of the gastric contents one hour after a test breakfast 
Prognosis — ^This is not unfavoiable In most instances it was possible 
for Boas to subdue the subjective symptoms to increase the body weight and 
to reduce m a measure the abnormal quantity of gastric secretion 
Treatment — ^The therapeutic indications are to increase the body weight, 
to avoid foods that increase the quantity of gastric secretion, and, finally, 
to counteract the imperfect staichy digestion, all tliiee indications being 
corrected by the diet It is also necessaiy to overcome the constipation, and 
this can be accomplished by the same means, namely, by a protcid-fat and 
sugar diet In place of sugar, dextrmized food can be utilized as bread, 
the crust of wheat bread is to be preferred Fluids should be given plenti- 
fully m order to avoid the irritation of the gastric juice upon the mucous 
membrane of the stomach Alkaline drinks should be taken plentifully 
during meals Soups, alcohol, black coffee, and tea should be avoided 
Excellent results are obtained by a rest cure of some weeks Of medicinal 
remedies, belladonna and atropine may be utilized, on the other hand, 
alkalies are most beneficial, and Boas recommends especially sodium citrate 
(a teaspoonful four times daily), which acts better than sodium bicarbonate 
This remedy may be combined with calcined magnesia and may be admin- 
istered for a long period of time 


GASTROMYXORRHCEA 

By gastromyxorihcea is meant a flow of mucus fiom the stomach While 
vaiious observeis as Ewald, Riegel, Martius, have shown that small quantities, 
of mucus weie occasionally found in the fasting stomach, but little attention 
was paid to this condition until Daubei^ pointed out that under abnormal 
conditions consideiable quantities of mucus weie secreted by the stomach 
and found in the fasting state He reported a case of Leube’s m which 
this condition was observed, and called the disease chrome hypersecietion 
of mucus or gastrosuccorihoea mucosa Kuttner^ investigated the subject 
farther, and found that the condition exists not infrequently, and is often 
observed m certain patients if lavage is practised on the fasting stomach 
As has been shown by SchmidF and Tellering,^ the appearance of small 
quantities of mucus in the fasting stomach may be regarded as normal , it is 
important, therefore, to fix a limit to the quantity to be considered normal, 
and any amount beyond this must be looked upon as pathological Kuttner 
regards the recovery of more than 5 cc of mucus from the fasting stomach 
pathological, but considers the condition one of gastromyxorrhoea when more 
than 25 cc are obtained The condition can only be considered present 
if the secretion of mucus is constant or reappears at certain intervals It is 
important, however, to consider the method by which the mucus is obtained 
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The patient should be accustomed to the use of the tube, as otherwise the 
mixture of saliva with the mueus imII be so great as to vitiate the icsults 
The method of moving the tube to and fro to induce the expulsion of mucus 
and the long continuance of the examination will increase the quantity of 
mucus In order to arrive at a definite decision that there is an abnormal 
secretion, repeated examinations should be made It is perfectly possible, 
too, that by swallowing saliva and pharyngeal mucus, secretion m the 
stomach may be excited, on the other hand, there must be a pathological 
disposition to secrete mucus in such cases, as the mucous membrane of the 
stomach would hardly react thus to so slight an irritation Kuttner con- 
cludes that an increased secretion of mucus occurs in the fasting stomach, 
m gastromyxorrhcea W'e can therefore constantly or lepeatedly at intervals 
easily remove large quantities of mucus from the fasting stomach This 
secretion has the following properties in uncomplicated cases of gastromyx- 
orrhoea 

1 It IS grayish white, milky, slimy, and stringy It contains translucent 
swollen lumps or fine specks of mucus, and is without any special odor 
On pouring from one glass to another, the contents are markedly stringy, 
and standing m a conical glass sepaiate into two layers, a turbid fluid, the 
chief part, and a small layer at the bottom consisting of a v hitish sediment 
enyelopmg finer and larger chumps and specks, with masses of mucus 
These particles come from the bronchial, pharyngeal, and oesophageal mucous 
membrane, and are pigmented or eyen mixed v ith pus Sometimes masses 
of mucus of a translucent, foamy, or purulent nature coming from the mouth 
or pharynx, float on the surface of the liquid In some cases the mucus from 
the fasting stomach is colored yellowish or greenish yellow, on account of 
a mixture vith bile or intestinal secretion In uncomplicated cases remain- 
ing particles of food are neyer present 

2 The secretion in typical eases of excessiye mucous secretion appeared 
feebly acid, neutral, or often alkaline The total acidity yaried between 
b and 8, fiee and combined hydrochloric acid could neyer be detected, nor 
was lactic acid present 

3 The pepsin varied by the method of Mctt between 2 and 4 mm , and 
occasionally the ferment was completely absent, at times maikedly dimin- 
ished 

4 The test for sulphocyanates was negative, and also Trommer’s test 
On the other hand, the biuret test gave a positive reaction Gmehn’s reaction 
was sometimes positive, but more frequently negative 

5 When grape sugar was added to the secretion and the mixture placed 
in the incubator at 37° C no formation of gas appealed even after standing 
several days 

6 The examination for blood was generally negative, but occasionally 
positive 

7 The specific gravitj"- of the mixture vaiied between 1003 and 1010 

8 Determination of the freezing point gave ^ alues between 0 29° and 0 44° 

9 The microscopic examination of the secretion obtained from the fasting 
stomach shoved leukocytes and the nuclei of leukocytes, and more rarely 
some of the constituents of the gastric mucosa Occasionally yeast cells 
vere found lying singly^, and also difteient microorganisms Sarcinai or 
budding y'cast vere nevei present In addition to these microscopic objects 
coming Irom the stomach, pigmented ahcolar epithelium from the bronchial 
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mucous membrane and pavement epitlielium from the mucous membrane 
of the mouth, phaiynx, and oesophagus could be seen 
Intermittent Gastromyxorrhoea — This occurs rarely Many cases 
aie piobably not lecogmzed, as the discomfort is not lasting and the attention 
of the physician is not called to the condition In this the attacks of increased 
secretion of mucus occui at intervals, lepeating themselves iriegularly 

Etiology — Kuttner was unable to find any evidences of locomotor ataxia 
in the patients whom he investigated In 2 the attack took its onset with 
disturbances in the secretions of the nose He believes, theiefore, that 
there is connection between the affection of the nose and that of the stomach, 
the mucus of the stomach, howevei, is not simply swallowed, but m large 
part due to secietion 

Symptoms — ^The attack may begin with prodromal symptoms, headache, 
loss of appetite nausea, etc , but more usually m the midst of perfect health, 
often early m the morning soon after awakening 

The most sti iking symptom of this paroxysmal attack is severe vomiting, 
which IS intractable m the tiue sense of the word, as it cannot be successfully 
checked by any remedy The vomited matter consists of large quantities 
of tough, slimy liquid, finally of bile and intestinal juices, but contains no 
food remains In one of Kuttner’s patients vomiting of bloody fluid occurred 
at the height of the attack Pain m the region of the stomach is not present, 
or if so it IS of no moment During the attack the stomach refuses to retain 
food, drink, or medicine The patient feels wretched, the abdomen is re- 
ti acted, the pulse small, the tongue dry, and the quantity of urine much 
diminished The attack may extend ovei a period of one day, or may con- 
tinue from thiee to five or even twelve days The attack usually ceases 
quite suddenly, and after the cessation of the vomiting the patient can again 
take food without any annoyance The patient enjoys good health duiing 
the interval of the attacks, and often has no or slight dyspeptic symptoms 
The examination of the gastric contents after a test breakfast m the interval 
geneially shows a normal percentage of hydrochloric acid and only a slight 
amount of mucus 

Treatment — In tieating this condition a distinction must be made between 
the attack and the patient's general condition In the beginning of the attack 
thorough lavage may terminate the symptoms at once, although when they 
aie at their height lavage is valueless, and but little is to be gamed by the 
internal administration of medicine A hypodermic injection of morphine 
with atropine is sometimes useful A condition of collapse accompanying 
a severe attack may be so serious, especially m patients with a weak heait, 
as to demand subcutaneous injections of camphor, enemata of noimal 
salt solution, or a subcutaneous infusion Tieatment of the underlying 
condition is mainly directed to the removal of the neurotic tendency At 
times a change of climate and atmosphere, hydrotherapy, massage, electi icity, 
lion, and arsenic may pioduce a favorable influence upon the disease Search 
should be made for a possible cause, eithei in the stomach itself or in other 
organs, such as the nose, and treatment should be directed to these conditions 

Contiimous Gastromyxorrhoea — ^The cluomc or continuous foim is 
more frequent than the intermittent 

Etiology — ^This condition may be associated v ith hypersecretion of acid 
or with various organic diseases, oi may exist as an independent functional 
neurosis Kuttner has found it associated most frequently with chronic 
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catarrh, as well as with those nervous afFections of the gastric mucosa in 
which theie is a marked diminution oi entiie absence of hydrochloric acid 
He also observed it m typical cases of gastric ulcer vith or Avithout pyloric 
obstruction These diseases seem to be rather favored by the ingestion of 
starchy food The seat of oiigm of the mucus is not knovn, but it is prob- 
ably a mixture of the secretion of the superficial epithelium and of the mucous 
glands, coming m largest measure from the glands of the pylorus 

It is impossible to determine whether this condition is always accompanied 
by a definite lesion of the mucous membrane, but as it is frequently asso- 
ciated vith hypersecretion of acid, it is evident that, like the latter, it may 
depend purely upon nervous influences Four cases of this disease have 
come under the writer’s observation, three in females, aged thirty-tv o, forty- 
one, and forty-four respectively Only one case occurred in a man, aged 
thirty-nine years 

Symptoms — ^There are no characteiistic symptoms, and the condition may 
be discovered in some cases in which theie aie no subjective symptoms 
The diagnosis is established by the discovery of large quantities of mucus 
m the fasting stomach, shown to be the product of the gastric mucous mem- 
brane and not to come from other sources, such as the nose, mouth, or 
phdiynx It IS immaterial whether or not subjective symptoms are present 

Treatment — Lavage should be practised for the removal of the mucus, 
provided theie is no contia-indication to the procedure, instead of this method 
of treatment, mineral waters may be utilized, being chosen with reference to 
the natuie of the associated disease, the general condition of the patient, 
and the various gastric functions 

BULIMIA 

Bulimia IS that condition characterized bj' an abnormal increase in the 
sensation of hunger It has also been termed hyperorexia, cynorexia, and 
lycorexid Rosenthal believes this disorder is due to an excitation of the 
hungei ccntic, and this is probably true m cases of the affection following 
brain diseases Stiller considers it due to irritation of the peripheral nerve 
endings in the stomach itself It is probable that there are some forms 
of bulimia due to lesions of the centre, while others aie due to excitation of 
the nerves m the stomach itself It has been stated that the sensation of 
hunger is due to stimulation of the hunger centre in the medulla by blood 
impoverished in the nutritive substances, and that this condition is o%ercome 
vhen the nutritn'e value of the blood is increased That this fact vill not 
entirely account for the sensation is shown by the statement that the appetite 
IS satisfied .is soon as the stomach is filled vith food, long before the nutritne 
material has reached the centres of the brain On the other hand, Leo has 
stated that increased appetite is due to the rapid evacuation of the stomach, 
which must be accompanied by a pyloiic insufficienci , y^et Evald and 
Fleischer have observed cases m v Inch an increased motility of the stomach 
did not exist Recently, Knapp has advanced the theory that hunger is pro- 
duced by contractions of the muscularis of the py lone portion of the stomach 
“As the contraction of the muscularis is the result of irritation of the mucosa, 
consequently the irritation of the mucosa at any^ time v ill produce contraction, 
vhich will give rise to the sensation of hunger, and as soon as the contraction 
gives V ay to relaxation, the sensation of hunger disappears ” 
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Etiology — Bulimia may exist as a primary neurosis oi may be secondary 
to diseases of the stomach or othei organs As a primary neurosis, it is 
found m neurasthenia and hysteria It occuis in cerebral tumors, Base- 
dow’s disease, pulmonaiy tuberculosis, diabetes, syphilis, intestinal worms, 
m ulcer and dilatation of the stomach, and in many other conditions 
Bulimia IS most frequently observed in females between the fifteenth and 
fortieth years In the series of 1592 cases of gastric neuroses, bulimia 
occurred m 24 cases (1 5 per cent ) The following table represents the 
number of cases in males and females 


Years 
10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to GO 
GO to 70 


Males Females 

1 3 

2 G 

1 8 

0 2 

1 0 

0 0 


Symptoms — Tins condition usually occms in attacks at irregular inter- 
vals, although at times they may appeal periodical!}' and extend over a 
long period of time or be of shoit duration and be followed by an attack of 
anorexia The disorder comes on as a violent sensation of hunger occurring 
after meals, in consequence of which the patient becomes exhausted, feels 
faint, has gastric pains, ringing in the ears, and sufters with vertigo and cold 
extiemities This continues until some food is taken A very small 
quantity of food v'lll at times overcome the sensation for a longer or shorter 
peiiod of time, occasionally very large quantities must be ingested to relieve 
the condition In one case of this series a quantity of food representing 
6250 calories was consumed daily In consequence of the inordinate amount 
of food, other disturbances of digestion aie apt to follow, such as atony, 
gastritis, and disturbances of the intestines The gastric contents were 
examined m 21 of 24 cases, normal acidity was found in 15 (72 per cent ), 
hyperacidity in 3 (14 per cent ), and subacidity in 3 (14 per cent ), hyper- 
motihty was present m 6, normal motility in 12, and atony in 3 cases 

Diagnosis — Bulimia must be differentiated from acoria and poly- 
phagia In bulimia there is an abnormal desire for food, but the desire 
can be satisfied, while in acoria there is an absence of the sensation of satia- 
tion In polyphagia or gluttony, while the appetite remains good, the feeling 
of satisfaction is delayed to such an extent as to create a constant desire for 
more food 

Prognosis — ^This depends upon the cause, whether it is primary or 
secondary to some other disorder The primary form due to neurasthenia 
or hysteria may be protracted or may disappear suddenly, when secondary, 
th^rognosis depends upon the nature of the primary disease 

Treatment — In treatment special attention should be directed toward 
the primary disorder In those forms due to neurasthenia and hysteria the 
nervous system in general should receive special attention In many cases 
lest, change of scene, hydrotherapy, electricity, massage, and psychotherapy 
are effectual means of combating this condition The diet should be care- 
fully regulated Patients should be required to eat slowly and masticate the 
food thoroughly Nourishment should be taken at frequent and regular 
intenals, such as every two hours The food should consist largely of milk, 
eggs, cereals, boiled fish, the lighter meats, and green \egetables Fried 
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foods and sweets should be avoided Intragastric galvanizaton has proved 
eftectual m some eases, while at times the inti agastric douche has been used 
with some success Of the medicines employed, the bromides have been 
used advantageously, the bromide of strontium m 15-giam (1 gm ) doses 
taken three or four times a day, being most useful Arsenic, codeine, and 
opium have also been recommended 

PAROREXIA. 

Parorexia is that condition characterized by a perversion of the appetite 
Accoiding to the charactei of the perversion we have (1) Pica, desire for 
articles which are not foods, such as chalk and earth (2) Malacia, desire 
for spiced food, vinegar, mustard (3) Allotriophagia, desire for disgusting 
substances, such as urine and faecal matter 

Pica and malacia are often observed in the same individual Parorexia 
IS found in neurasthenia and hysteria, occasionally in disturbances of the 
digestive traet, helminthiasis and gastralgia, and often in the insane Malacia 
IS frequently observed m chlorotic girls and piegnant women, while allo- 
triophagia is found in the insane In this series of 1592 cases there were 8 
cases of paroiexia (0 5 per cent ), 6 being in males and 2 m females Three 
were from ten to twenty, 2 from twenty to thirty, 2 from thirty to forty, and 
1 from forty to fifty years of age 

GASTRALGOKENOSIS (PAINFUL GASTRIC EMPTINESS). 

Boas has introduced this term to indicate that neurosis characterized by 
the appearance of pain in the stomach, occuriing when the stomach is empty, 
and which disappears as soon as food is taken It may occui as a permanent 
neurosis, or may come on periodically Accoiding to Boas, this condition 
IS produced by severe contractions of the pylorus, and is rehei ed when food 
IS present in the stomach 

Etiology — ^This condition is found in neurasthenic individuals who are 
subject to norry and anxiety, or who have been leading an iiregular life 
Examination of the gastric functions shows normal conditions both as to 
secretion and motility This affection occuired only in males in 7 of this 
series (0 5 per cent ) , of these, 3 were between twenty and thirty, 3 between 
thirty and forty, and 1 between forty and fifty years 

Symptoms — ^The condition manifests itself by the appearance of pain, 
whieli at times becomes intense, from one to two hours after meals An 
attack may appear during the day or night, and last from fifteen to thirty 
minutes The pain is immediately relieved by the ingestion of food 

Treatment — ^Tlns consists m properly looking after the underlying 
neui asthenia Patients should be taught not to allow the stomach to become 
t mpty, and for this reason should be encouraged to take food every two hours 
Boas has obtained good results by the use of opium 

\ 

GASTRALGIA NERVOSA 

Gastralgia nervosa is the condition characterized by periodic or spasmodic 
attacks of pain m the stomach, appearing independently of the ingestion 
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of food and not associated with any organic disease The pains of a gas- 
tralgic type present in ulcei, cancel, dilatation, and in some foims of gastritis 
are accompanied by organic changes, and cannot be properly classified 
under the head of gastralgia nervosa 

Etiology. — Gastialgia is usually considered as a neurosis of the vagus, 
and only a marked increase m the condition to be described as gastric hyper- 
sesthesia Emhorn divides gastralgias into five varieties (1) Of gastric 
origin, (2) of central origin, (3) of neuiotic origin, (4) of constitutional 
origin, and (5) of reflex origin 

1 Gastralgias of gastric origin In this class are found the neuralgic 
pains present in cancer and ulcer of the stomach, in certain forms of gastritis, 
and produced by adhesions from the stomach to other organs 

2 Gastralgias of central origin In this class are the attaclis of pain 
obserred m the gastric crises of locomotor ataxia, and the gastiic pains 
m cerebral tumors and myelitis 

3 Gastralgias of neurotic origin This is often observed m hysteria 
and neurasthenia, and usually simultaneously with other symptoms of hys- 
teria and neurasthenia 

4 Gastralgias of constitutional origin Gastralgia may be due to some 
change in the blood, as in cases of infection, intoxication, etc In this 
class are found the gastralgias of lead poisoning, malaria, anaemia, and gout 

5 Gastralgias of reflex origin This form is due to disease of other organs, 
as the generative system, and enteroptosis 

Gastralgia is more frequent m women than in men In this series of 1592 
cases of gastric neuroses, there were 24 cases of gastralgia (1 5 per cent), 
17 being m females and 7 in males 

Symptoms — ^The attacks of pain, as a rule, appear suddenly, occa- 
sionally they are preceded by premonitory symptoms, such as fulness m 
the stomach, nausea, vomiting, and headache The pain may be burning, 
boring, tearing, cutting, or gnawing, and is usually felt in the epigastrium, 
at times it radiates throughout the entire abdomen or even to the back, and 
may be so intense as to cause weakness and collapse, the patient having a 
thready and irregular pulse, wnth pallor, cold extremities, and cold perspira- 
tion Often the pains are relieved by pressure, at times these symptoms 
are accompanied by nausea, Aomiting, and hysterical manifestations, such 
as globus hystericus and nervous chills The duration vanes, the attacks 
may last from a few' moments to many hours, and the intervals betw'een 
may be days, w'eeks, or months In the gastric crises of locomotor ataxia 
the attacks of gastralgia are usually ushered m wnth pains m the legs and 
arms, nausea and vomiting These crises may precede the classic signs of 
locomotor ataxia by months or years The gastralgia accompanying malaria 
appears at the same time every day, erery other day, or every third daj', 
and, as a rule, is accompanied by chills and fever Boas calls special atten- 
tion to the gastralgic pains occurring m neurasthenic females at the menstrual 

instances this condition bears no relation w'hatever to the character 
of the food taken The pains begin in the epigastrium, remain localized, 
and are burning and boring m character The attacks last from fifteen to 
thirty minutes, and are repeated several times during the day, while at night 
the pain is absent Another form of gastralgia to wdiich much attention 
has been directed is that form produced by open inguinal or femoral rings, 


period 
In n 
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occasioning small or even occult heinia, also bj heinia of the abdominal 
walls, occur! ing in the median line along the hnca alba or laterally (in the 
mammary line) These aie obseived moie fieqiiently along the hnea alba, 
eithei near the ensiform cartilage oi near the iimbilieus, males are more 
often affected than females, and more commonly those of the woiking classes 
The pain is colicky, and ceases when the patient reclines Neurasthenic 
symptoms are almost always present 

Diagnosis — Tins is made by the chaiacter of the attacks with paroxys- 
mal pain, bearing no relation to the ingestion of food, and at the same time 
not associated with any organic or other functional disease of the stomach 
As gastralgia is usually due to some other condition, caie should be taken 
to deteimine as far as possible its etiological relation Gastralgia must be 
dilfeientiated from ulcer In ulcer there is a circumscribed painful area 
in the epigastrium and in the back to the left of the eleventh or twelfth dorsal 
vertebia The pain is proportionate to the quality and quantity of food 
ingested, and is accompanied by nausea and vomiting, is relieved by vomiting, 
in ulcer occult blood is found m the fseces at times hen theie is still 
doubt licube recommends the ulcei rest cure m order to determine from the 
result of the treatment the presence or absence of ulcer Gastialgia is 
differentiated fiom chronic gastritis by the slower appearance of the pains 
after the ingestion of food, by the presence of the paroxysms of pain, and 
by the absence of any change m the gastric secretion It is differentiated 
from cancer by the absence of the usual signs, the pain usually not being 
paroxysmal m cancer Intestinal colic may be mistaken for gastralgia, 
but m it the intestine is inflated with gas, and the pain is leheved by the 
passing of gas or a movement of the bovcls, v Inch frequently contain mucus 
The pain of intestinal colic changes its position, while in gastralgia it is 
localized, as a rule, in one area Intercostal neuralgia is distinguished from 
gastralgia by the fact that in the former condition the intercostal area is 
painful to pressure along the couise of the neive Gallstone attacks may 
be mistaken for gastialgia In these the pain is generally to the right of 
the median line, the attack is accompanied by fever, and there is often a 
sensitiveness of the liver In some cases the diagnosis is most difficult, 
especially when the more important symptoms of eholelithiasis are absent 
Nephritic colic is differentiated from gastralgia by examination of the urine 
The pain m nephritic colic radiates toi\ard the bladdei 

Treatment — In the treatment of gastralgia it is important to direct 
our attention to the underlying cause The form due to amemia should be 
treated with iron and arsenic, that due to malaria by means of quinine, 
and that from nicotine poisoning by cautioning against the use of tobacco 
Reflex gastralgia must be handled by treating the primary disease That 
due to neui asthenia and hysteria should be treated by change of scene, rest, 
electricity, and massage In patients much run down a systematic rest cure 
^\ill produce excellent results The attacks of pain are treated as follows 
hot applications in the shape of a hot-water bag oi hot poultices or packs 
are placed on the abdomen and the patient given half a gram (0 03 gm) 
of codeine or 20 to 30 diops (1 5 cc ) of Hoffman’s anodyne Belladonna 
and chloroform water have also been lecommended, as well as phenacetin 
and antifebrin If the attacks of pain are intense, a hypodermic injection 
of morphine must be administered or opium and belladonna given by rectum 
As an effective means in the relief of pain, the galvanic current is of consider- 
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able value, the anode being placed on the epigastrium and the cathode on 
the spinal column Stiong cuirents are used At times better lesults 
may be obtained by means ot mtiagastric galvanization 


HYPER-ffiSTHESIA GASTRICA 


By gastric hypersesthesia is meant that condition in which the mucous 
membrane of the stomach is unduly sensitive, even to its noimal contents 
The lightest forms of foods will often cause distress in spite of the fact that 
the stomach presents neither secretory nor motor disturbances The char- 
acter of the discomfort may be pain, fulness, burning, or sensations of cold 
occurring after meals In some instances, not only does the food cause 
discomfort, but the normal amount of hydrochloric acid will cause pain, 
similar to that found in hyperacidity, and it may exist even when the acid 
IS diminished or absent Attention has been called to this fact by Talma, 
Stockton, and Steele 

Under the subjects of achylia gastrica and hyperchlorhydria, it was shown 
that symptoms of hyperacidity occasionally exist in achylia gastrica, m these 
cases there is evidently a hypermsthesia of the gastric mucous membrane, 
which IS so sensitive that it cannot tolerate even the noimal amount of acid 
Again, a condition is often observed in which the percentage of acid may be 
far in excess of normal, and yet the individual have perfect health without 
gastric disturbances This indicates that the acid itselt is not alone sufficient 
to produce the symptoms of hypei acidity, but that there must be in addition 
a hypersesthesia of the gasti ic mucosa In the cases described by Talma there 
was an idiosyncrasy for hydrochloric acid, the slightest quantity producing 
pain in the stomach, these manifestations are due to an abnormal sensitiveness 

Etiology — As a primary aftection, hyperiEsthesia is found in neui as- 
thenia and hysteria, and frequently in anajmic females, it occurs secondary 
to affections of various organs, such as ulcer of the stomach, chronic gastritis, 
and disease of the kidneys (urtemia) It may be produced by excesses in 
food and drink, the abuse of coffee, tea, alcohol, indulgence in highly seasoned 
food and tobacco, oi it may come fiom drug habits, such as opium or cocaine 
The taking of insufficient food, fasting, living on an exclusive diet, oi eating 
irregularly are also etiological factors Hyperiesthesia is the affection from 
which conditions such as anoiexia nervosa, nervous nausea and vomiting, 
gastralgia, and sitophobia often take their origin In this sciies of 1592 
cases there were 31 cases of hypersesthesia (2 pei cent ) 

The following table represents the number of cases m males and females 
arranged according to age 


Age 


Males Females 


10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 


1 12 

1 8 

2 2 

0 3 

0 2 


S3mipt0ins — ^The sensation produced is that of mild pain, fulness, and 
burning, appearing soon after meals and continuing during digestion, and 
ceasing when the stomach is empty In some cases the pain is greater, 
and may cause nausea and vomiting The disturbance is often greater 
from liquid than from solid food On account of the discomfort produced, 
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much food is discarded and the patient emaciates and loses strength As 
has already been stated, some of the cases manifest the symptoms of hvpei- 
chlorhydiia, notwithstanding the fact that the acidity may be normal or 
subnormal In these cases the discomfoit appeals seveial hours after 
meals and disappears on the ingestion of food oi the taking of alkalies On 
palpation the whole gastric area may be sensitive to pressure but free fiom 
localized painful points The gastric secretion shows a normal peicentage 
of free acid, with occasional slight variations The motor function of the 
stomach is not distuibed 

Diagnosis — ^This is usually made with ease, piovided the symptoms 
above described are present together with a normal gastric secretion Hyper- 
sesthesia must be differentiated from ulcer and chronic gastritis In ulcer 
theie IS a localized painful area and the pain is proportionate to the quality 
and quantity of food ingested In chronic gastritis there is usually a diminu- 
tion of gastric secretion, together with the presence of mucus, while the 
symptoms of distress do not appear immediately after meals, but some time 
later 

Treatment — In all instances the patient should be required to remain 
in bed, at first on a milk or egg albumen diet, and, if possible, combined v ith 
a systematic rest cure, the food being increased giadually, until solid food 
IS taken In serious cases, rectal alimentation must be practised for a few 
days at the onset Cold compresses should be applied to the abdomen 
Galvanization is efficacious m some cases Nitrate of silver may be given 
by mouth, giain ^ (gm 0 008) m solution, three times daily, or it may be 
administered by means of the stomach douche At times the bromides, 
valerianates, and sumbiil prove useful, especially in those forms due to 
neurasthenia and hysteria 

Attention must always be directed toward the treatment of the underlying 
neurasthenia or hysteria In the cases dependent upon anremia, iron is 
indicated 

Gastric Idiosyncrasies and Abnormal Sensations — ^There are 
certain individuals who manifest an idiosyncrasy toward certain foods which 
when taken produce gastro-intestinal disturbances or some eruption on the 
skin Among the foods causing this class of symptoms are fish, berries, 
cheese, etc Fever, headache, gastric pain, nausea, vomiting, and mticaria 
axe accompanying symptoms The writci has constantly noticed the condi- 
tion in a certain patient after eating eggs The only means of preventing 
it IS to order the individual to abstain from the food that causes this dis- 
comfort There are abnormal sensations met with m neurotic individuals, 
such as cold, heat (stomach burn), epigastric pulsations, constrictions, and 
sensations of a foreign body m the stomach The gastric secietion is normal 
in all these instances, and there are usually other neurasthenic symptoms 
present that indicate the nature of the disorder The treatment must be 
directed to the nervous system m general For this purpose massage, 
electricity, hydrotherapy, and psychotherapy play an important role The 
bromides and belladonna are at times of some value 

BflERYCISM OR RTJMINATION 

By merycism is meant that condition in which there is a regurgitation of 
food into the mouth which is again masticated and then either reswallowed 
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or spit out This act is accompanied by a moie oi less plcasuiable sensation 
and without nausea or cftoit, and occuis some tune alter meals Rumination 
in man is compaiable to the same condition lound in ceitain animals 
Some authorities, lollowing Damui,^ attiibute this disorder to a paiesis of 
the cardia, while otheis consider it a iefle\ neuiosis causing a tempoiaiy 
relaxation of the cardia Rosenthal holds it is due to an iriitation of the 
vagus, pioducing an opening of the cardia thiough Openchowski’s dilatoi 
fibers, occasioning an antiperistalsis of the oesophagus In opposition to 
the view that the condition is due to paiesis of the cardia is the fact that the 
deglutition sounds remain pcifectly noimal, and that, if the stomach is in- 
flated, the ail does not escape Accoiding to Luschka and Arnold, regurgi- 
tation IS produced by a dilatation of the lower part of the oesophagus Theie 
aie two classes of phenomena aiding m the production of the disorder, one 
active, the other passive, the active consists in depression of the diaphiagm 
and conti action of the muscles of the abdomen, both of which produce a 
void m the thoracic cavity, and conti action of the abdominal muscles vhich 
compiess the stomach “The passive phenomenon consists in the elongation 
and widening of the oesophagus and the diminution of the lumen of the 
stomach” (Spivak) 

Etiology — Heredity plays a lole in a number of cases vhich have been 
repoited Rossier has lepoited this condition in a father and two sons, 
and Loewe cites a family m which four members were ruminants The 
wiiter has observed the condition in a father of fifty-one and a daughter 
aged fourteen yeais In many cases other ncuiotic and hysterical tendencies 
have been obseived At times the condition is acquiied by imitation 
Koeriier reports a case of this character in which a goveiness addicted to this 
habit impaited the condition to her two pupils 

Among the cases to which lumination is said to be due are rapid eating, 
worry, fear, ncivous stiain, and sudden shock A laige numbci of cases 
occur among idiots and the insane The disease is obsei\ed moie fiequently 
among men than women It is found at all ages, and is most common in 
highly intellectual men In the series of 1592 cases of gastric neuioses theie 
weie 24 cases of merycism (1 5 per cent) The following table lepresents 
the proportion among males and females at various ages 


Age 

10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 
60 to 70 


JIales Females 

3 1 

2 2 

4 0 

6 1 

3 0 

2 0 


Among them were five students, one artist, two laAvyers, three phj^sicians, 
five clergymen, two merchants, one bakei, and one mechanic According 
to Johannessen,^ the regurgitated mateiial shows fiee acid at the end of 
rumination The state of the gastiic secretion varies m merycism Alt 
found a hyperacidity m one of his patients. Boas a subacidity m one case, and 
Jurgensen found no free hydrochloiic acid whatever The gastiic contents 
w'eie examined m 19 of the 24 cases of this series, a normal acidity existed 


’ De la 'paralyse du cardia on merycism, Th6se, Berne, 1859 
^ Zcitschnft f Mm Med , Bd x, & 274 
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m 11, hyperacidity in 3, subacidity in 2, anacidity in 1, and lieterochylia in 
2 cases Atony was found in 3 cases, while in the others the motor function 
was normal 

Ssnnptoms — Rumination usually begins as a voluntary process in an 
insidious mannei , on account of gastric discomfort the food is first regurgi- 
tated, produeing a pleasurable sensation it is again reswallowed, and finally 
the condition of merycism is established as an involuntaiy piocess The 
regurgitation usually takes place during the early period of gastric digestion, 
it rarely occurs in the fasting stomach, the remastication continues as long 
as the reguigitated food has a pleasant taste, as soon, however, as it be- 
comes acid (during the late peiiod of digestion) it is eithei swallowed at once 
or elected Rumination may take place aftei every meal and last for a very 
short peiiod of time or extend ovei houis 

Merycism occurs alone or may accompany other gastric disoideis, it is 
occasionally associated with atony and dilatation of the stomach Von 
Hackei and Singei have shovn that an insufficiency of the caidia and a 
dilation of the lower third of the oesophagus may be due to the mechanical 
expansion occasioned by the regurgitation of laige bits of food As a rule, 
the geiieial nutrition of patients sufteiing with this disorder is good, although 
vhen laige portions of all meals aie not resv allowed emaciation is produced 
and the geneial nutrition becomes markedly affected 

Diagnosis - — This is made, as a rule, without difficulty It diffeis from 
regurgitation in that in the former condition the food is again masticated, 
while m the latter this process does not take place In vomiting, nausea 
and retching are present, while merycism is accompanied by pleasurable 
sensations 

Prognosis — This is often good, especially if the patient makes the effort 
to overcome the habit This condition may extend ovei a long period of 
time, being present occasionally during the entire life, or it frequently dis- 
appears for a longer or shorter period, to recur again following some mental 
strain or shock 

Treatment — Tins consists essentially m an autosuppression In a cer- 
tain number of cases the patient can be taught to overcome this disease He 
should be required to eat slowly and masticate thoroughly, 3 patients of this 
series were cured m this way The state of the gastiic secretion occasionally 
gives a clue as to treatment Hydrochloric acid is useful in cases of sub- 
acidity, while alkalies are of benefit in superacidity Intragastric electricity 
has been recommended, and was of great benefit m 2 patients In those 
who are much run down and weakened by disease a thoroughly regulated 
lest cuie with psychotherapy is most effective, 3 patients were cured m 
this Avay Strychnine and quinine have been recommended, inasmuch as 
their taste destroys the desire to remasticate Lavage has been used by 
Johannessen and gavage by Jurgensen 


REGURGITATION 

By regurgitation is meant that condition observed in hysterical and nervous 
individuals when food is brought up in small quantities from the stomach 
into the mouth and usually ejected This disoider is much like rumination, 
except that food is not remasticated , i umination, however, may develop from 
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long-continued regurgitation The following case illustrates this condition 
A T, a lawyer, aged thirty-five years, has always been in good health, 
three yeais before seeking medical advice he began to regurgitate his food, 
this occurred usually after mental strain or excitement, at first the condition 
took place exceptionally, finally, it came on at times when the patient found 
it impossible to eject the food fiom his mouth He then began to ruminate, 
and has done so ever since On examination, no organic disease was dis- 
covered and the gastric contents were found normal 
Etiology — ^This is the same as that of lumination The condition is 
usually found in neui asthenic and hysterical individuals, and is at times 
voluntary, however, as the habit becomes established it becomes involuntary 
Regurgitation may be occasioned by a nervous strain or shock, oi may be 
secondary to some other gastric distuibance, such as dilatation, catarrh, or 
hyperchlorhydria This disorder is also largely found in adult males, and 
more frequently m individuals pursuing intellectual pursuits It occurs 
more frequently than rumination In the senes of 1592 cases of gastric 
neuroses it was present in 32 cases (2 per cent ), 26 being in males and 6 in 
females As to age, 2 were m the second decade, 10 m the third, 7 m the 
fourth, 9 m the fifth, 3 m the sixth, and 1 m the seventh 

Among those sufteiing fiom ,this affection, theie were two artists, three 
students, three physicians, six lawyers, five ministers, four teachers, three 
merchants, one mechanic, and one laborer The gastric secretion is usually 
normal In the series of 32 cases the gastiic contents were examined m 29, 
and normal acidity was found m 23 (79 per cent ), hyperacidity m 3 (10 
per cent ), subacidity m 2 (8 per cent ), and heterochyha m 1 (3 pei cent ) 
The motor function was usually normal, a slight atony existing in five 
Symptoms — ^The onset is gradual, and consists m the regurgitation of 
food from the stomach soon aftei eating and persisting during the entire 
period of digestion It is not preceded or accompanied by nausea, and if 
it occurs early m the process ot digestion, the regurgitated material has the 
same taste as the food swallowed Later it becomes sour from the mixture 
of the acid of the gastric juice At times this process can be suppiesscd, at 
other times not The food is not remasticated and swallowed with pleasure, 
as m the cases of lumination Regurgitation may occur after any meal, 
or only after ceitam ones, it may disappear for a time, to recui after some 
mental strain or excitement When laige portions of all meals are habitu- 
ally regurgitated and ejected, the general nutrition of the patient is likely to 
suffer, and he may become materially emaciated and aniemic 

Diagnosis — ^Regurgitation is differentiated from vomiting by the 
absence of the usual signs of the latter, nausea, retching, salivation, etc 
It IS distinguished fiom oesophageal regurgitation due to stenosis of the 
oesophagus by the presence of the gastric secretion m the regurgitated matter 
The difficulty or inability to pass the tube in oesophageal stenosis aids m 
differentiating this from gastric regurgitation 
Prognosis — ^This is usually favorable, provided the patient will assist 
in the act of suppression of the condition , the health of the patient becomes 
seriously affected only m those instances m which all food is constantly 
regurgitated 

Treatment. — ^The geneial condition of the patient should be looked into 
and the associated neurasthenia or hysteria treated by appropriate means 
An important factor m treatment consists m teaching the patient voluntaiy 
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suppiession In emaciated individuals tins form of treatment may be 
assisted by a rest cure with isolation This treatment proved highly satis- 
factoiy with three of this series The patient should be required to eat 
slowly and masticate his food thoroughly Intragastric electricity is valu- 
able m some cases Strychnine and the bromides have been used with good 
results / 

ERUCTATIO NERVOSA 

Eructatio nervosa is a condition characterized by periodic or paroxysmal 
attacks of noisy belching, it occurs in neurasthenic and hysterical individuals 
The question of the origin of the gas expelled has attracted much attention 
The following sources have been suggested the fei mentation or putrefaction 
of food, causing the formation of gases, or the swallowing of air (aerophagia) 
It IS now generally admitted that the gas which is expelled m eiuctatio 
nervosa is swallowed, and that the air passes into the stomach by an act of 
deglutition The swallowing of small quantities of air is a natural phenome- 
non accompanying the deglutition of food Aerophagia, on the other 
hand, occurs as a voluntary act, induced to relieve an uncomfortable sensa- 
tion m the stomach or oesophagus by the expulsion of gas that has been 
shallowed Aubeid considers aeiophagia a voluntary act, the mechanism 
of which IS similar to that of swallowing food, while Bouveret^ ascribes it 
to a clonic spasm of the pharynx and divides the eructation into two acts, 
the deglutition and the expulsion of air Convulsive deglutition is accom- 
panied by forcing air into the oesophagus and stomach, while expulsion is 
occasioned by contraction of the oesophagus expelling the accumulated air 
with a loud characteiistic sound 

Oser® ascribes this condition to aspiration, air being suctioned in and 
expelled through the oesophagus by expansion and contraction of the stomach 
Linnosiei believes that aerophagia is much like regurgitation, and that while 
m reguigitation there is an expulsion of food, in aerophagia there is an 
expulsion of gas In some cases, as Ewald points out, the belching has no 
connection with the stomach, but originates from the oesophagus by contrac- 
tions of the muscles of the neck 

Etiology — Eructatio nervosa is usually found in hysterical or neuras- 
thenic individuals It is more common in females, and in younger than in 
older persons In the series of 1592 cases of gastric neuroses there were 
54 cases of eructatio ncivosa (4 per cent ), 42 m females and 12 in males 
As to age, 12 were under twenty, 15 in the third decade, 15 m the fourth, 
8 in the fifth, 3 in the sixth, and 1 in the seventh 

While this condition is usually a simple gastric neurosis produced by some 
mental excitement, such as anger, worry, or great sorrow, yet it may occur 
as a result of some othei gastric disturbance Catarrh, gastroptosis, or a 
reflex condition secondary to distuibances of other organs, such as the 
gemto-uiinary organs and heart, may produce it 

Symptoms. — ^This disoider usually develops suddenly and is accompan- 
ied by noisy eructations, which vary in duration and intensity, the paroxysm 
lasting from a few hours to days Frequently there is a period of quiescence 

> Lyon Medical, 1891, Kvii, pp 463, 510, 547 

^ Revue de Med , 1891, 148 ^ Die Neurosen des Magens, 1885, S 137 
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between the paio\ysms, the attack presenting no definite relation to the 
quality and quantity of food taken The number of eructations varies 
greatly In the case of Cortelhere/ 2500 eructations were produced in one 
hour Spivak^ calls attention to two forms of nervous eiuctations, voluntaiy 
and mvoluntaiy In the first variety the patient controls the condition, and 
is able to inhibit this habit at will, m the second, which geneially occurs 
during an attack of hysteiia, he is unable to do so The attack is spasmodic 
in character and cannot be conti oiled TJie paioxysm usually disappeais 
suddenly and ceases dm mg sleep On examination, patients suffering 
with neivous eiuctations piesent a lather inci eased sensibility to pressure 
m the epigastiic legion These aieas on picssure occasion eructations 
(aerophagenic points, Bandouin) Examination of the gastric contents may 
or may not reveal noimal conditions In this senes of 54 cases the gastric 
contents were examined in 51, normal acidity existed m 42 cases (82 per 
cent ), superacidity m 6 (12 per cent ), and subacidity in 3 (6 per cent ) 

Diagnosis — Tins is not usually difficult The characteristic paroxys- 
mal attacks can scaicely be mistaken There is usually an absence of 
organic disease, the gastric contents aie fiequently noimal (82 per cent 
of this senes), the gas expelled was atmosphenc air and showed no signs of 
fermentation, while the examination of the patient usually revealed othei 
neui asthenic oi hjstencal symptoms 

Treatment — Mild forms of the disordei may be combated by ex- 
plaining its nature to the patient and urging him to control the attack 
Sometimes, however, this is difficult, and we must content ourselves with 
the treatment of the neurasthenic condition This may be acconmlished by 
hydrotherapeutic measures, electricity, and change of scene In persons 
who are much run down and have lost much flesh nothing will accomplish 
such excellent results as a well-iegulated rest cure At times good results 
may be obtained by means of lavage, douching the stomach, or by means of 
intragastric electricity Drugs are usually of little value Among those 
employed m this condition with more or less effect are the bromides, 
chloial, codeine, and belladonna 

NERVOUS VOMITING (VOMITUS NERVOSUS) 

The act of vomiting is a very complicated process, not only does the 
nervous system play a part m the act, but also the muscles that govern the 
movements of the stomach In addition to the centies govei nmg the stomach 
movements there is a coordinated action of the vomiting centre from which 
this act takes its origin The vomiting centre is m the medulla in the vagus 
nucleus in close proximity to the centres transmitting impulses to the muscles 
of the stomach, diaphragm, and pharynx During the act of vomiting the 
abdominal muscles and diaphragm conti act, the pyloius is closed, and 
the cardia opened, v hile the stomach contracts and throws its contents into 
the oesophagus The oesophagus is shortened and widened by the con- 
ti action of the longitudinal fibers, the epiglottis closes and shuts off the larynx, 
^\ hile the soft palate closes the nasopharynx The contents of the stomach 
are forced into the mouth by the antipeiistaltic conti action of the oesophagus 

' Wtencr Allg med Zcit , 1<S85, S 3 

^ New YoiL Medical Record, April 29, 1905 
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Etiology — omiting may be due to one of three conditions to some 
abnormal state of the food, to some disease of the stomach itself, or to some 
disturbanee of the nervous system The form with which we are here con- 
cerned comes under the latter head, and is termed nervous vomiting It 
may be divided into three groups 

1 Cerebrospinal vomiting due to a lesion or functional disturbance of 
the nervous centres 

2 Nervous vomiting proper, or vomiting due to neurasthenia or hysteria 

3 Refle\ vomiting 

Stiller^ points out the following features as characteristic of this form 
{a) The ease of the vomiting {b) Its non-dependenee upon the quality and 
quantity of the ingested food (c) The capnciousness with which very 
bizarre articles of food are letained to the e\elusion of others {d) The 
occasional elective vomiting that consists in selecting only one form of food 
which IS separated fiom the chyme (e) The ease with which patients 
bear this condition even foi a long period of time (/) The very slight 
degree of inanition pioduced by the habitual vomiting {g) The extraor- 
dinary influence of the slightest external or internal causes that leact on the 
patient’s tempei ament (/i) The occurrence of vomiting frequently, even 
on a fasting stomach, and the appearance of this condition independently of 
the meal (i) The presence of other nervous symptoms associated with the 
vomiting or alternating vith it 

In this series of 1592 cases of gastric neuioses there were 49 of nervous 
vomiting (3 per cent ), 34 m females and 16 in males, as to age, 6 were m 
the first decade, 6 m the second, 14 m the third, 11 in the fourth 8 in the 
fifth, 3 m the sixth, and 1 m the seventh 

Divided into the groups already described, the cases may be represented 
as follows 

Males Females Total Per cent 


1 

Cerebrospinal vomiting 

5 

3 

8 

17 

2 

Nervous i omiting 

4 

19 

23 

48 

4 

Reflex vomitmg 

6 

12 

18 

35 


Total 

15 

34 

49 

100 


1 Cerebrospmal Vomitmg — ^The cause of this form of vomiting (also 
know n as central vomiting) is found in the brain, spinal cord, or the mem- 
branes covering these structures The condition has been observed as a 
symptom of inflammatory disease of these structures It is found in menin- 
gitis, encephalitis, apoplexy, abscess, cerebral tumors, not infrequently 
after brain anaemia or hyperaemia, concussion, intoxication from ether, 
chloroform, opium, tobacco, or septicaemia and auto-intoxication Spinal 
vomiting due to disease of the cord is rather infiequent, it occurs most com- 
monly m the gastrie crises of locomotor ataxia and occasionally m transverse 
myelitis The gastric crises aie characterized by the occurrenee in the 
midst of well-being, of sudden attacks of intense pain appearing in the 
epigastrium radiating tovard the sides and back They are followed by 
the vomiting of large quantities of food, mueus, bile, and finally of intestinal 
juices and oceasionally of blood After copious vomiting temporary relief 
IS attorded, and the attaek ceases, especially during the night, to return again 

' Die nei vose Mogenkranh, 1S84, S 151 
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on the following day In may continue at intervals from six to eight days, 
or may last even longer The vomiting may cease as suddenly as it ap- 
peared, the appetite may return, and the general condition of the patient 
improve 

During an attack the patient becomes weak and prostrated, the pulse 
is feeble and rapid, the appetite disappears, the bowels become constipated 
and the thirst intense, while the abdomen is much retracted The examina- 
tion of the vomited matter for free hydrochloiic acid may leveal a normal, 
subnormal, or hyperacid secretion The diagnosis of locomotor ataxia 
IS made by the presence of the other chai acteristics of this disease, but in- 
asmuch as gastric crises may occur as eaily symptoms of tabes, the diagnosis 
may be difficult In all doubtful cases the pupillaiy and patellai leflexes, 
as ^\ell as the other symptoms of locomotor ataxia, must be carefully inquired 
into 

2 Nervous Vomitmg Proper — ^This foim of neivous vomiting is most fre- 
quently associated uitli neurasthenia or hysteria It is found mainly in 
hysterical females, m this series it occuired in 19 females to 4 males The 
vomitmg IS often accompanied by pains in the stomach, and comes on more 
or less frequently every day or every few days and is often observed after some 
se\ere mental strain or excitement The nausea that usually accompanies 
vomitmg IS frequently absent m these cases, the vomiting occurring without 
any effort whatever, other symptoms of neurasthenia oi hysteria are either 
associated with the vomiting or alternate vvnth it The diagnosis of nervous 
vomiting IS established by the presence of other associated nervous symp- 
toms, and by its non-dependence on the quantity and quality of food taken, 
further by its irregularity, the expulsion of either only solids, or only liquids, 
or only one particular form of food, or only a poition of the meal, and the 
very slight loss in strength and weight In this condition the skin is usually 
dry, the quantity of urine excreted is small, with a marked diminution in 
urea The vomiting may continue for days or months and then disappear 
very suddenly without apparent cause 

Periodical Vomiting — ^This condition was first described by von Leyden, 
and IS characterized by vomitmg occurring at regular intervals, between the 
attacks the patient is m normal health, and complains neither of gastric 
distress nor disturbance of the nervous system The attacks come on 
abruptly and disappear as suddenly, lasting from a few hours to twelve or 
fourteen days, the attack as well as the interval having a constant and 
definite duration m every case The attack is usually ushered m abruptly 
by nausea, gastralgic pain, and headache, follow^ed by vomiting, at first 
of gastric contents and mucus, and then of bile The v'omiting is excessive, 
no food, not even fluids, being retained by the stomach during this period 
The patient becomes weakened and prostrated, the pulse w eak, the tongue 
dry, severe lancinating pains often occur m the extremities, constipation 
becomes marked, and the urine is diminished The vomiting ceases suddenly 
and the attack gradually passes off, to be repeated again at an interval of 
from tw'o to four or six w'eeks or even several months When the attacks 
occur at short interv als emaciation may be extreme, and the disease becomes 
most serious, in consequence of the extreme inanition produced A dis- 
tinctiv'e feature of the disorder is its typical periodicity, by wffiich it can be 
distinguished fiom the gastric crises of tabes An examination of the 
stomach contents m these cases usually reveals normal conditions 
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Psychic Vomiting — This form of nervous vomiting is generally due to 
some form of shock, fright, or sudden mishap It may be mild or intense In 
mild forms only portions of the food are vomited for a certain peiiod of 
time, and the attack then disappears, the general nutrition not being markedly 
impaired, in the severe form, hoivever, the inanition due to the insufficient 
retention of food may be so gieat that the disease may become extremely 
serious, or even fatal 

Juvenile Vomiting — This foim of vomiting occuis m young school 
children vvdio have been subjected to overstudy In addition to the vmmitmg, 
other symptoms, as a rule, present themselves The disorder usually 
begins with gastric pains and vomiting, to wdiich such symptoms as headache, 
palloi, dilated pupils, a slowing of the pulse, and constipation are added 
In these cases improvement always follows vv'hen the patient is allowed 
to discontinue his school vv'ork 

Penodic Vomiting in Childien — A peculiar foim of peiiodic vomiting, 
differing fiom the foim desciibed as juvenile vomiting, occurs m young 
childien It comes on usually at the age of from two to three years, and 
generally passes off as the child becomes a few yeais older The condition 
has been fully described by Snow, Griffith, and others The attack is 
chaiacterized by a sudden onset, in the midst of good health, of intense v^omit- 
ing, accompanied by fev'er and great depression, that ceases as suddenly as 
it began In a certain numbei of cases the attacks appeal wuth a distinct 
periodicity at intervals of ev'eiy few weeks or even months In at least 
some Snow has shovvm that the gastric initabihty is due to an intermittent 
hyperchlorhydria, a secretory gastric neurosis The cause of this lecurrent 
v^omiting IS unknowm, but it is probably a transitory auto-into\ication that 
affects the nerve centres governing gastric secretion and motion 

3 Reflex Vomiting — This is a veiy common form of nervous vomiting, 
and may be produced by various diseases affecting the stomach and other 
organs It is found as one of the symptoms of disease of the middle ear, 
disturbances of the eye, pharynx, and affections of the larynx To these 
may be added diseases of the lungs and abdominal organs, i e , the stomach, 
intestines, hvei, kidneys, male and female generative oigans Reflex 
v'omiting IS also common during pregnancy 

Gould* and others have pointed out the frequent dependence of this as 
vv^ell as other gastric neuroses upon eyestiain, while Brav^ has found astig- 
matism a common cause of vomiting in school children The vomiting of 
pregnancy is often a reflex neurosis of the sympathetic nerv^es It is pro- 
duced by tension of these nerv^e fibers prevented from stretching by mflamma- 
toiy processes and is often occasioned by adhesions betw een the posterior 
wall of the uterus and the piomontory of the sacrum or by a rigid os or 
malformations of the uterus Evidence of the existence of this condition 
IS shown by the relief of the vomiting following correction of the abnormality 
In another form vmmiting is due to some hysterical or neurasthenic tendency 
In these cases, as Williams points out, the neurotic nature is indicated by 
the fact that a cure frequently follow's the employment of perfectly useless 
and unphysiological procedures Many of these cases, therefore, may be 
cuied by rest or simple suggestive means A third variety of v^omiting of 

’ lourrutl of the American Medical Association, March 24, 1907 

’ New YorL Medical Journal, August 26, 1905 
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pregnancy is the toxiemic form, which is a \ery serious disease and is pro- 
duced by a marked disturbance of metabolism Williams^ shows that the 
exact oiigin of the condition has not been established It is known, however, 
that it usually ends m death, the patient piesenting signs of piofouncl 
intoxication, even dying m coma In the last stages of the disease the 
vomited matter is coffee-grounds m appearance and is expelled without 
effort, the urine is diminished m quantity and does not contain albumin oi 
casts except shortlj befoie death It presents, hovever, a decided dccieasc 
m the total amount of nitrogen excieted, the propoition of urea is diminished, 
while there is a maikcd increase in the ammonia output and the amido- 
acids are increased At autopsy lesions aie found m the liver and kidneys 
Diagnosis — The diagnosis between the A^arious forms of nervous 
vomiting IS not always a simple mattei, aftei establishing the nervous origin 
of the A'omiting it is most important to determine its exact cause, Avhethcr, 
for example, it is reflex or due purely to ncui asthenia These facts, as a lule, 
can be elicited by a complete investigation into the clinical histoiy of the case 
and by a rigid examination of the patient A careful mquii> into the various 
chaiacteristic featuies of nervous Ammiting as desciibed by Stiller -will assist 
Prognosis — ^This depends laigely upon the cause In the cerebrospinal 
vomiting it IS usually bad, although in the gastiic ciises the vomiting may 
abate entirely, notwithstanding the continued pi ogress of the disease In the 
form associated Avith neui asthenia or hj'steria the piognosis is usually favor- 
able when undei piopei treatment, but occasionally a fatal outcome is met 
w ith, due to exhaustion occasioned by the continued and prolonged A^omiting 
Thiee cases of this character have come under the observation of the Avriter 


In the reflex form the prognosis is favorable provided the cause can be 
removed 


Treatment — The chief aim is removal of the cause Inasmuch as this 


IS not always possible, many patients must be treated symptomatically 
In the milder forms, change of scene, avoidance of mental excitement, 
and rest Avill OA^ercome this condition In seA'^eie cases patients should 
ahvays be placed m bed at a hospital undei rigid isolation and lest cure 
treatment In seven of this senes the AAWiter is convinced that the liA'es of the 


patients Avere saved by this plan of treatment The A'eiy rapid recoA^eries 
that are made by patients after entering the hospital are convincing evidence 
of the truth of this statement 


As regards diet, the patient should be fed on liquid food, giA^en in A^eiy 
small quantities, such as champagne, ice-cold milk, clam broth, or cold egg 
albumen In seAere forms the patient must be fed for some days exclusn^ely 
by the rectum and the thirst reheAed by saline enemata In some cases solid 
foods are a\ ell borne Aidien liquids cannot be taken These should be giA'en in 
A^ery small quantities , scraped beef, eggs, i ice, and toast are espeeially useful 
Hydrotherapy may be praetised Avith good results m some cases, this must he 
A’^aried according to the conditions of the indmdual Eleetricity has a bene- 
fieial effect in some instances, the gah^anic current being used Avnth the anode 
in the stomach and the eathode on the spinal column The AATiter has had 
o-ood results at times fiom laAage AAith solutions of nitrate of sih^ei, at other 
times AAuth solutions of menthol As to the di ugs that are used aa ith more 
01 less effect in the treatment of this condition, the folloAwng may be men- 


* American Journal of the Medical Sciences, September, 190G 
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tioned Moiphme given liypodciniically is \aluable in many eases, ovalate 
ot ceiiiiin, cocaine, mentliol, the bioinidcs, chloial, validol, and oitliofoim 
Boas lecoramends the iodide ol potassium and biomide of sodium m the 
gastiic ciises, and lectal suppositoiies of opium and belladonna are useful 
m attacks of pei iodic vomiting In the pei iodic vomiting of children 
Rachford suggests the use of calomel and bicarbonate of soda, followed 
by a saline laxative, and then benzoate of soda m from 3 to S giain (0 2 to 
0 5 gm ) doses every two oi thiee hours dissolved m essence of pepsin and 
peppermint vatei Snow also lecommends an alkaline tieatment m these 
cases For the vomiting of pregancy winch has become obstinate and 
excessive, the patient should be put to bed for a time and given ingluvin, 
the bromides, the oxalate of cerium, or amesthesin, when all other measures 
prove fiuitless the uteius should be emptied 


NAUSEA NERVOSA 

Nausea is observed in many gastric affections, as well as m diseases of 
other organs There is, however, a purely functional form of nausea 
which IS entirely of nervous origin and is due to hysteria or neurasthenia 
According to Boas nervous nausea arises from a “condition of changing 
blood circulation m the brain ” 

Etiology — Nausea nervosa is often found m anaemic and chlorotic 
females, it is also observed vith menstrual disturbances and frequently 
at the menopause It begins, as a rule, after great excitement, worry, or 
anxiety in neurasthenic or hysterical individuals This disorder is most 
often observed m women and rarely m men According to Boas, it usually 
follows chlorosis or anaemia in females In the series of 1592 cases of gastric 
neuroses there were 40 cases of nausea nervosa (2 5 per cent ), 30 in females 
and 10 in males As to age, 13 were in the second decade, 9 m the third, 
7 in the fourth, 7 in the fifth, and 1 in the sixth 
As a result of examination of the gastric contents, m 34 cases there was 
a normal acidity and in 6 a hyperacidity The hyperacidity vas m all 
instances accompanied by anaemia The gastric motility was normal m all 
Symptoms — Nausea may be intermittent or continuous In the in- 
termittent form it appears any time of the day or night and bears no 
relation whatsoevei to the ingestion of food, its quantity or quality In the 
continuous form it persists for days and months in varying degrees of seventy, 
sometimes slight, at other times so intense as to cause vomiting The nausea 
is not dependent upon the quantity or quality of the food ingested, yet it 
c auses a loss of appetite, and the patients, as a rule, live upon a veij^ limited 
diet, the result being great emaciation 
Diagnosis — All organic diseases accompanied by nausea must be ex- 
cluded The most important of these are incipient tuberculosis, diseases of 
the male and female genital oigans, arteriosclerosis, unemia, and organic 
diseases of the stomach 

Treatment — In many cases due to amemia or chlorosis appiopriate 
treatment will relieve the condition Attention should be paid to repair of 
the nervous system, especially by massage, electricity, and hydrotherapy 
In those cases accompanied by marked ansemia and great loss of flesh, 
splendid results are obtained through a well-conducted rest cure The 
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complete isolation of the patient is always necessai y in severe forms Relief 
IS shown m some cases by means of the bromides, valerian, sumbul, and 
chloral Validol for milder forms has been of great service m the writer’s 
experience 


CARDIOSPASM 

Cardiospasm is characterized by a spasmodic contraction of the cardia, 
not due to any organic disease Under normal conditions there is a spas- 
modic contraction of the cardia, by Avhich not only solids but also liquids 
are somewhat dela 3 "ed in their passage into the stomach This contraction 
may be increased, both vhen the cardia is the seat of an oiganic disease or 
as a condition accompanying hysteria or neurasthenia As a result of the 
cardiospasm, a diffuse dilatation of the oesophagus is often produced The 
etiology of cardiospasm and diffuse dilatation of the oesophagus has been 
a matter of dispute According to Mikulicz and IMeltzer, it is due to a 
failure of the central inhibitory influences controlling contraction of the 
cardia Rosenheim believes that the piedisposition to idiopathic dilatation 
IS due to a weakness of the muscular coats, while Krause views it as a 
functional disturbance of the innervation of the oesophagus causing cardio- 
spasm as V ell as a v eakness of the muscular wall (T} son) Kronecker and 
Openkovski succeeded m isolating branches of the vagus controlling the 
contractility of the cardia “The contractile foice is due to the influence 
of the central nervous system, as well as the musculature of the cardia itself 
The inhibitory influences come through the vagus distribution, and when 
they are increased the contraction of the orifice occurs” (Tyson) 

Etiology — Cardiospasm is found at times accompanying hysteria and 
neurasthenia It occurs after swallowing food that is hard and not sufli- 
ciently masticated, or after sv allowing food too lapidly or too highly seasoned 
Excitement is occasionally a causative factor It occurs at times after 
habitual air swallowing If the an collects, it expands and pioduces a dila- 
tation of the stomach, and with it a spasm of the cardia, often complicated 
at the same time with pylorospasm It occuis at any age, most frequently 
m females In this series of 1592 cases of gastric neuroses, there were 
25 cases of caidiospasm (1 5 per cent), 17 being females and 8 males 
As to age, 6 vere in the second decade, 9 in the third, 7 in the fourth, 2 in 
the fifth, and 1 in the sixth 

Symptoms — Cardiospasm occurs in two forms, as the acute or chronic 
variety The acute form is only of a few days’ duration, the onset being 
sudden The attack is accompanied by a burning sensation, v ith pressure 
or pain behind the sternum, and dysphagia, as the food accumulates m the 
oesophagus an effort must be made to force it into the stomach, when this 
IS impossible, the food is regurgitated, causing at times some dyspnoea 
At other times it is impossible to swallow food Regurgitation of the food 
causes relief of all symptoms This condition comes on periodicalty, and 
during the interval the patient is free from discomfort In the chronic form 
there is also a marked dysphagia Foods are forced into the stomach by 
the patient with great effort, liquids and semisolids being most easily swal- 
lowed, the solid foods must be thoroughly masticated, and are often sv allowed 
by taking small quantities of v ater at the same time After a time a diffuse 
dilatation of the oesophagus takes place, which may hold several hundred 
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cubic centimeters of fluid At times less difficulty occurs in swallowing, 
and occasionally the patient can take a solid meal, however, after the diffuse 
dilatation of the oesophagus has taken place, the dysphagia becomes constant 
If the air swallowed during a meal cannot be eructated, the stomach becomes 
distended, and on account of the cardiospasm it is impossible for vomiting 
to take place The pain and pressure behind the sternum is a common 
sign, the patient complaining of a sensation as though food were lodged at 
this point The dilated lower pait of the oesophagus retams the food and 
regurgitates it after a certain length of time The contents contain no free 
hydrochloric acid, pointing to the fact that it did not take its origin from the 
stomach The second deglutition murmui is absent Examination with the 
bougie reveals important conditions, on introducing it one feels a resistance, 
which IS felt more plainly with the large than with the small-sized bougies, 
after gentle piessure the resistance gives way and the bougie passes into the 
stomach The presence of a diffuse dilatation of the oesophagus above the 
position of the cardiospasm is demonstrated as follows A tube is passed 
m the oesophagus to a point at which food mixed with mucus is withdrawn 
through the tube A second tube is now passed into the oesophagus beside 
the first, but is forced thiough the resistance, through this tube gastric 
contents are obtained, if eosin-stained water is introduced thiough the first 
tube and plain water through the second, it can be demonstrated that there 
IS no communication betiveen the tubes, as is observed by the leturn of the 
fluids separately and not mixed (Rumpel’s double tube test) Owing to the 
lack of nourishment, the general health of the patient fails and there is a 
gradual loss of weight and strength 

Diagnosis — ^In the acute foim this is made by the variations in the 
degree of dysphagia, by the intioduction of an oesophageal bougie without 
difficulty, by the resistance being less from a bougie of large caliber than from 
a small one, by the absence of the second deglutition murmur, and by the 
inability of the patient to vomit In the chronic form the dysphagia lasts 
over a longei period of time, while symptoms of dilatation of the oesophagus 
become evident The condition is recognized by the test of Rumpel, already 
described In addition, the examination by means of the bougie reveals a 
condition similar to that found m the acute form In those cases accom- 
panied by dilatation, a diagnosis can be arrived at by filling the diverticulum 
with bismuth and applying the x-rays According to Rosenheim, cardio- 
spasm can be distinguished from other oesophageal disease by means of the 
oesophagoscope In this condition there is usually “a chaiactenstic picture” 
“sharply rising folds of mucous membrane, which converge towaid a point 
m the middle of the lumen and form a rosette-hke, more or less rigid closure 
The lumen, if it can be recognized at all, is narrow The mucous mem- 
biane of the contracted portion of the oesophagus shows abnormal intense 
reddening ” Cardiac carcinoma is differentiated from cardiospasm from 
the fact that it occurs in advanced age, that often traces of blood and pus, 
together with carcinomatous particles, are obtained by the bougie, and that 
small cahbered bougies pass more easily than larger ones In cardiac cancer 
there is usually an absence of free hydrochloric acid m the gastric secretion, 
while in cardiospasm there is either a normal or a hyperacid secretion 

Treatment — In the acute forms special attention should be paid to the 
nervous system and the general nutrition of the patient looked into In 
Older to overcome the cardiospasm large bougies should be introduced into 
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the stomach and allowed to iema)n foi a considciable length of time Inter- 
nally, the bromides, morphine, and cocaine aie used with a variable degree of 
success Kosenhcim recommends the injection at the seat of the afiection 
of a 3 to 5 pel cent eucaine solution, at fiist twice daily, then less frequentlj 
In other cases he advises cauteiization of the inflamed mucous membrane 
with a J per cent solution of silver nitrate G J Preston lelievcd the con- 
dition by means of hypnotic suggestion in a negio giil, aged eight yeais, vho 
had not swallowed any nouiishment for ten days In the tieatment of the 
chronic form great care should be exercised not to iiritate the oesophagus, 
for this leason only liquid or semisohd food should be taken, m those 
cases m which the conti action of the cardia is very gieat, food must be 
administered by feeding through a tube, before pioceeding ivith the feeding, 
lavage of the oesophagus is first practised ■with the same tube, in order to nd 
it of mucous masses, food remains, etc Large bougies should also be intro- 
duced and allo-wed to remain for a considerable length of time In order 
to produce a dilatation of the contracted oesophagus and cardia, Schreiber’s 
dilator, Sippy’s dilator (rubber bag), and Lockwood’s pneumatic bag have 
been used When tubal feeding cannot be practised, gastrostomy may be 
performed In the cases of Biuning^ and Erdmann^ an opening ivas made 
into the stomach and the cardia stretched, m the one case by means of 
Mikulicz forceps introduced through the opening m the stomach, in the 
other by the fingei of the operator introduced in the same way The patients 
made an excellent recovery m both cases 


PYLOROSPASM 

By pylorospasm is meant a spasmodic contraction of the pylorus not due 
to organic disease It is usually due to some severe irritation of the mucosa 
of the pylorus, such as that produced by the acid m superacidity or super- 
secretion, 01 it may be due to an ulcer, erosions, fissures, or eancer at the 
pyloius, ivhile there are other forms entirely of neivous oiigin Cases of the 
latter form have been described m infants by Pfaundlei-® and Heubner,^ and 
by Schmtzler,’' Brunner,® and Bentejac^ in adults The neivous spasmodic 
contraction was noted at operation by the last thiee authorities In the case 
of a female, aged twenty-three years, observed by the wniter, m wdiom all the 
symptoms of pylorospasm w^ere manifested and who w’^as operated on by 
Finney, no anatomical changes w^ere observed, but entire relief w as afforded 
by pyloioplasty 

Etiology. — In the senes of gastric neuroses only 4 cases could be 
definitely classified as pnmaiy pylorospasm (0 3 per cent ) Three of these 
w'eie observed in females and 1 m a male 

Symptoms — At the height of digestion, the pylorus suddenly becomes 
spasmodically contracted, wuth intense pain in its region, together with eruc- 

’ Beitragc z Lhn Chinirgie von Bruns, -vlviii, Nr 2 
^ Annals of Surgery, Februar 3 y 1906 
^ Wiener khn Wochenschnft, 1895, Nr 45 
^ Deut med Wochenschrift, 1901, Versinsbeilage, Nr 13 
^ TT''^ewer vied Wochenschnft, 1898, Nr 51 
“ Beitrage zur him Chinirgie, 1901, Bd x-s-ix, & 520 
’ These de Pans, 1888 
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tations and often vomiting At fust the spasm appeals pcriodiealh, but as 
the disorder progiesses it may become continuous and produce a spastic 
contraction of the pylorus, with tendency to dilatation and retention of food 
The food is vomited under these conditions, and possesses all the character- 
istics of that obseived m a dilated stomach Relief is affoided by the vomit- 
ing foi a peiiod of time varying from one to three oi foui dajs, when the 
same disturbance is again produced The symptoms found m dilatation 
are then obseived — emaciation, intense thirst, and constipation The pyloric 
area, as a rule, is tender to pressure, and contraction may take place near 
the pylorus, producing a firm mass on palpation, which may gradually dis- 
appear The secretion of acid may be normal or increased, but becomes 
normal when the motor function is again restored Chronic gastrosuccor- 
rhoea is fiec^uently observed m these cases and occasionally tetany 

Diagnosis — ^This is made by the exclusion of all organic disease and the 
appearance of the spasmodic attacks of pain m the region of the pylorus, 
vith the appearance of intermittent stagnation 

Treatment — This consists primarily m properly looking after the under- 
lying neurasthenia For this purpose change of scene, massage, and elec- 
tricity, or a rest cure, may be found advisable The diet should be carefully 
regulated, all irritating foods being avoided, and the meals should be small, 
easily digested, and given at regular intervals The administration of olive 
oil has been found of great service in jjylorospasm, whethei due to organic 
disease or not When retention is present, gastric lavage iMth plain i^ater 
or nitrate of soda solution must be given 
For the pain codeine combined with belladonna is seiviceable, hot appli- 
cations to the abdomen and a thorough lavage usually afford most relief 
from the pain If after faithful trial no relief can be obtained from these 
measures described, the writer has observed excellent results from pyloro- 
plasty Some authorities recommend a gastro-enterostomy 


PNEUMATOSIS 

By pneumatosis is meant that condition in which the stomach is distended 
with air and m which expulsion of the same is impossible, causing unpleasant 
expansion of the stomach and dyspnoea (asthma dyspepticum, Henoch) 
In a laige propoition of cases this condition is partly due to a simultaneous 
cardiospasm and pylorospasm Relief is at once afforded when the spasm 
ceases and the air escapes Pneumatosis is found secondary to ceitain 
gastric disturbances, such as atony and dilatation, or as a primary neurosis 
accompanying neiii asthenia and hysteria It occurs as a continuous or 
periodic affection, and appears after nervous anxieties or mental strains 
The following case was observed by my colleague Alexius McGlannan 
The patient, an extremely neurotic man, was operated on for varicocele 
The wound healed by first intention, the sutures and all dressings being 
removed on the tenth day On the fourteenth day he complained of abdomi- 
nal distention, and was observed to be swallowing air A few" hours later he 
show'ed signs of acute dilatation of the stomach, collapse, dyspnoea, epigastiie 
distention, etc His symptoms w"ere promptly relieved by lavage 

Etiology — Pneumatosis is found more often in males In this series 
it occurred in 8 cases (0 5 per cent ) , of these, 6 w"ere males and 2 females 
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Symptoms — Pneumatosis occurs m one of two types in the first type 
it appears in an acute form intermittently Avitli alarming symptoms causing 
dyspnoea, collapse, rapid and irregular pulse, and cyanosis The region of 
the stomach is greatly distended, often balloon-shaped, and is tympanitic 
on percussion The patient is unable to relieve himself by eructating 
In the second type the attacks either come on immediately after meals or 
some time later, or after some exertion, the symptoms are much like those 
of the acute form, but may become alarming The gastric contents usually 

E resent normal relations m this disorder, occasionally there is a hyperchlor- 
ydria, and again at times hypochlorhydria 

Diagnosis — ^This is ordinarily made by observing the symptoms 
described, all organic conditions, such as dilatation, or atony must be ex- 
cluded It IS sometimes mistaken for angina pectoris, but m angina there 
IS no continuous distention of the stomach and the expulsion of the gas does 
not afford relief 

Treatment — Special attention should be paid to the nervous system 
Change of scene, hydrotherapy, and massage will often do much to restore the 
patient to health Of the medicines used to give relief, the most important 
are the bromides, cocaine, or morphine Boas advises the use of the extract 
of physostigmine, gram ^ (gm 0 01), combined with the extract of mix 
vomica, gram J (gm 0 02), three times daily In acute attaclcs the intro- 
duction of the stomach tube will afford instant relief 


PERISTALTIC UNREST (TORMINA VENTRIOULI NERVOSA) 

Peristaltic unrest is characterized by an excessive and visible peristalsis 
of the stomach This condition was first described by Kussmaul as occurring 
m neurasthenic individuals, m whom excessive peristalsis caused annoy- 
ing sensations and unpleasant contractions of the stomach In the cases 
described by Kussmaul, the penstaltic movements were visible, as a gas- 
troptosis was present at the same time Peristaltic movements usually take 
their origin at the fundus of the stomach and run towaid the pylorus, the 
wave, however, may be antiperistaltic also, and run in the opposite diiection, 
occasionally antiperistaltic movements exist alone, cases of this character 
have been described by Schutz, Cohn, Glax, and recently by Jonas, cases 
have also been observed occasionally in which peristaltic movements of the 
intestines were present at the same time 

Etiology — Penstaltic unrest may occur in one of two conditions first, 
due to an obstruction of the pylorus, the stomach exerting itself to overcome 
the difficulty produced m emptying its contents into the intestines, second, 
the unrest may occur as a pure neurosis, accompanying neurasthenia or 
hysteria, as a neurosis it is an exceedingly rare affection, but one case occurring 
m the series (0 06 per cent ) This was in a man, aged thirty-one years, 
who complained of movements passing over his stomach some time after 
meals, the condition was perfectly visible, and was present after almost every 
meal Upon careful examination the motor function of the stomach was 
found increased, while the secretory function was normal 

Symptoms — The important symptom is the peristaltic movement of the 
stomach running from the fundus to the pylorus and at times accompanied 
by antiperistaltic movements These movements are usually visible, and 
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are felt by the patient When the stomach is in its normal position, the 
patient may be conscious of the movement, but it cannot be seen Peri- 
staltic movements of the intestines may occur at the same time These may 
be observed by means of the a-rays, after giving the patient milk containing 
bismuth Jonas observed the antiperistaltic movements m his cases by this 
method In addition, other symptoms are often present, such as eructa- 
tions, nausea, anorexia, and the too rapid evacuation of the stomach (hyper- 
motility) General symptoms of neurasthenia are ordinarily present, such 
as depiession, lassitude, and loss of energj^ 

Diagnosis — Tins is simple if organic obstruction of the pylorus can be 
excluded, which is usually readily done 

Treatment — This should be directed mainly toward the neurasthenic 
condition by change of scene, massage, and hydrotherapy At times, when 
the patient is amemic, the best results have followed a well-regulated rest 
cure Ivussmaul recommends intei nal and external application of the faradic 
current Good results have been obtained by the administration of the 
bromides, codeine, and belladonna 

SUBACIDITY OR HYPOOHLORHYDRIA 

By subacidity or hypochlorhydria is meant that form of neurosis m which 
the amount of hydrochloric acid as well as the other constituents of the gastric 
secretion is lessened While there are still small quantities of hydrochloric 
acid secreted in this condition, the quantity is so small that it at once com- 
bines with the protein foods Subacidity is present m certain organic diseases 
of the stomach, as chronic gastritis and cancer, also during the height of 
acute febrile diseases The term nervous subacidity, however, can only 
be applied to those conditions m which all signs of organic disease of the 
stomach can be excluded The condition is frequently found accompanying 
neurasthenia or hysteria, and is present also in ceitam lesions of the spinal 
cord, as tabes dorsalis 

In tins series 1592 cases, SO (5 per cent ) repiesent the numbei of cases 
of subacidity or hypochlorhydria, of these, 34 were males and 46 females 
As to age, 10 were below tuenty, 16 m the third decade, 16 in the fourth, 
19 m the fifth, 11 m the sixth, and 8 m the seventh 
S3tmptoms — Many cases run their course foi a considerable period of 
time without symptoms , this is especially true as long as the motoi function 
of the stomach is normal, but as soon as this is impaired fermentation begins 
m the intestines and distention from gas takes place The symptoms of 
this condition, however, are not distinctive, and a diagnosis cannot be made 
until the gastric secietion is examined Von Noorden^ first pointed out the 
fact that the intestines may vicariously take up the ivork of the stomach 
in the digestion of food, and that as long as the intestinal digestion is normal, 
symptoms of gastric disturbances are absent and the patient can maintain 
his normal weight and strength, as soon, however, as the intestinal functions 
become disordered by inflammation, diarrhoea sets in and the patient becomes 
u eakened and emaciated 

The following case illustrates this condition S M , aged thirty years, 
student, has been under observation for a number of years (1895 to 1899) 


* Zeit f khn Med , aoI xmi 
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He complained of no gastiic distuibancc, butpeinnttedlnsmelf to be utilized 
constantly for expeiimental pin poses Ills gastiic contents showed on 
eighteen examinations a total acidity vaiying between 20 and 25, ivith free 
hydiochloric acid lioin 0 0 to 0 07 pei cent On July 3, 1898, alter a slight 
indiscretion m diet, hcAvas attacked wnth diaiihoea, having liom one to foui 
stools a day for a peiiod of t'wo ivecks Notwithstanding a most careful 
diet, he lost twenty-five pounds in weight Duiing this period of diairhoea 
his stools constantly showed huge quantities of undigested food particles 
The patient became gieatly w'eakened during the attack, and it took five 
months for him to again recovei his foiinei strength 

A symptom present m 7 of the cases of subacidity w'as burning w'lth pain 
about two houis after meals, relieved by alkalies oi food and presenting 
symptoms of acidity As has been showm by Stockton^ and Steele^ the symp- 
toms must be due to some factor other than the acidity, since this condition 
does not exist m these cases, and is most likely explained by the existence of 
a hyperiEsthesia of the gastric mucosa 
Diagnosis — Tins is arrived at by examination of the gastric mucosa 
contents and finding a diminution of hydrochloiie acid at the same time 
hysterical or neurasthenic symptoms must be present continually 

observing cases of nervous subacidity one is frequently surprised by the 
various changes these conditions undergo, often to a normal acidity or even 
to hyperacidity Thus a patient aged tw'enty-four years, male, w ho wms under 
observation for eighteen months, presented symptoms of subacidity (total 
acidity from 20 to 25 and free liydrochlorie from 0 007 to 0 009 per cent ) 
on nine examinations, on the tenth examination the acidity wxas 39 and the 
free hydrochloric acid 0 1 per cent , on the eleventh and subsequent examina- 
tions the acidity reached 64 and the free hydiochloric acid 0 21 per cent 
Hemmeter has teimed this condition heterochyha 
Treatment — The diet should consist largely of carbohydrates Meat 
should be given, however, m the most digestible form and finely divided, 
the food should be given m small quantities at frequent intervals Much 
attention should be paid to the general health of the patient, and special 
treatment should be given to the nervous system Hydrochloric acid ad- 
ministered in 10 to 20 drop (1 cc ) doses aftei meals is a useful adjuvant 
Lavage of the stomach is rarely necessary unless the motor function is mark- 
edly disturbed and at the same time leads to fei mentation The use of 
massage and electrieity (intragastnc) is also serviceable m many cases 
The saline wmters, such as Kissingen or Wiesbaden, are useful m cases of 
subacidity so long as the motoi function is noimal, so soon as this is disturbed 
then use should be discontinued 

ANAOIDITY OR ACHYLIA GASTRICA 

The term achylia gastrica was first introduced by Emhorn^ to indicate 
a condition in wdnch there is an absence of gastric secretion The teim 
achylia gastrica is simply meant to designate a symptom, the condition 
underlying the same being a severe form of chronic gastiitis oi atrophy of 

* Toumal of the American Medical Association, January 11, 1903 
2 Therapeutic Gazette, January 15, 1906 
^ Xeio YorL Medical Record, June 11, 1892 
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the mucous membrane or some condition wholly neurotic in origin It 
IS not our province to discuss here the former class of cases, those which are 
accompanied by a complete atrophy of the gastric mucous membrane 
Fenwick^ first described this condition in certain cases of pernicious antemia 
The use of the term achylia gastiica is best restricted to those classes for 
which Einhorn first adopted it These aie those cases m which there is 
a complete lack of gastiic secretion which persists foi many years without 
ending fatally, and m which the general condition of health frequently im- 
proves The patient suffering with this condition often presents no sub- 
jective symptoms whatevei, and can take many forms of food without the 
slightest discomfoit, the small intestine vicariously assuming the function 
of the stomach 

To this class of cases belong those desciibed by Emhoin,^ Ewald,® A Jones,^ 
Boas,®' Rosenheim,” Maitius and Lubarsch ^ In this connection Einhorn 
describes a patient kept under obseivation for four years and who improved 
m health during this time, while in another the condition persisted for forty 
yeais Ewald reports a case m which the absence of gastric secietion per- 
sisted for two and one-half years and, nevertheless, the patient gained forty- 
tv o pounds in weight In a case of the writei’s this condition had persisted 
for twelve years, Avith gam in weight and with but few attaclcs of intestinal 
disturbance 

Etiology — From the more recent investigations it seems doubtful, m 
most instances, v hether a complete absence of gastric secretion is due to a 
neurasthenic condition alone, because, while the neurasthenie condition may 
impiove and disappear, the gastric secretion lemains absent permanently 

According to many viiteis it is probable that a more or less pronounced 
chronic gastritis is present in a large propoition of cases of achylia gastrica 
According to Martins, achylia gastrica is produced by two conditions 
First, simple achylia gastrica, a primary secretory debility of the stomach 
that may be either congenital oi developed early fiom hereditary predispo- 
sition, and second, atrophy of the gastric mucosa producing a secondary 
achylia gastrica Simple achylia gastrica is found in neurasthenic patients, 
and IS associated with inherited A\eakness of the nervous system It may 
lemain latent foi years, as has been already stated, without making serious 
inroads upon the general health This is especially obserA ed in those patients 
in Avhom the motor function of the stomach remains normal and the intestinal 
functions are undisturbed There are transitions from the simple forms 
of achylia gastrica in Avhich there are none or but the slightest changes in 
the mucous membiane to that form ending in complete gastric atrophy 

According to Stockton, the belief that achylia gastrica may m some in- 
stances begin as a simple depression of the functional activity of the secretory 
glands of the stomach, the result in some cases of neurasthenia, m others as 
reflex irritation, appears to be gaming rather than losing ground According 
to this observe!, Avith the improvement in health gastric secretion is increased, 

* Lancet, Juh, 1S77 ^ Yew Yorker Medizine Press, September 4, ISSS 
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and disappears again with nervous strain When it is absent for any 
length of time, it is probable that considerable atrophy of the mucous 
membrane has appeared, and yet m certain cases Stockton has observed 
the secretion appearing after it has been absent for a peiiod of a year or more 
Billings^ lepoits four cases to show that achylia may exist in persons who 
have no oiganic disorder of the stomach, and that it may therefore be caused 
by a geneial neurotic condition On the other hand, from an observation 
of some patients foi at least fifteen years, Stockton^ believes that, in the 
absence of or with a very low' standard of gastric secretion, individuals are 
ahvays found to ha\e impaiied health, even wuth relatively good intestinal 
digestion He therefore considers the question of stomachic digestion of 
the greatest impoitance 

Achylia gastiica is usually found aftei the thiitieth year of age, it is raiely 
found in youngei peisons, Litten and Rosengait,® how'ever, leport cases 
occuiiing at the age of eighteen yeais, and Emhoin^ at the age of tw'enty- 
five yeais Theie is appaiently no difference in the frequency of occurrence 
in males or females In this series the number of cases of achylia gastrica 
IS 114, of these, 2 repiesent that foim knowm as atiophy of the stomach, and 
cannot be considered here, leaving 112 cases (7 per cent) in all, 57 being 
females and 55 males As to age, 2 w ere below' tw'enty, 13 in the third decade, 
19 in the fourth, 33 in the fifth, 35 in the sixth, and 10 in the seventh 
According to Leipschutz,®' the gastric secretion has a general tendency 
to decrease in individuals over fifty years of age, and by his statistics, the 
percentage of cases of achylia in persons over fifty years of age Avas 37 per 
cent , accoiding to this series, the percentage is 40 
Pathology — There have been so few cases of achylia gastrica in which 
autopsies have been perfoimed, that it is not known whether lesions occur in 
all cases According to Martius and Lubarsch, and Strauss,® a more or 
less marked gastiitis exists m a laige propoition of cases of achylia On 
the other hand, theie is no means of determining w'hether the gastritis is 
the cause oi the result of the achylia Einhorn^ maintains that there are 
many cases of achylia in w'hich the mucous membrane of the stomach pre- 
sents no pathological change ivhatever, w'hich accounts for the fact that a 
lepaii of the condition is sometimes found Small fragments of the mucous 
membiane that are broken off by the stomach tube usually present some 
degeneratne change We are not lustified, how'evei, in draiving conclusions 
from the examination of small bits of mucous membrane This fact has 
been emphasized by Lubaisch and Leuk, A\ho state that but little reliance 
can be placed upon these examinations, as we cannot diaAV general conclu- 
sions concerning the entire stomach from only small fragments of mucosa 
The mucous membrane in these cases of achylia gastrica is A'ery vulnerable, 
and it IS not an infrequent occurrence that bits of mucosa are torn off 
The glands show a condition of granular degeneration with considerable 
round-cell infiltration presenting the picture of a granular gastritis It is 
generally believed by most authorities that notw'ithstandmg the impossibility 
of judging the general condition of the mucous membrane from fragments 
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of a small area, m the largest proportion of cases of achylia gastrica there is 
some degeneration in the mucous membrane of the stomach, and there is 
no great amount of evidence at present to indicate that this condition can 
occur without some anatomical change in the stomach 

Symptoms — In legard to the symptomatology, Einhorn' divides achylia 
gastrica into three groups (1) In individuals having no gastro-intestinal 
symptoms whate\er, and who are in good general health (2) Patients 
piesenting a greater or less number of gastiic symptoms (3) Patients 
having appaiently no gastiic symptoms, but presenting maiked intestinal 
disturbances The smallest number of cases are contained in the first 
gioup, in which all subjective symptoms aie absent The individual piesents 
no loss of weight, the appetite lemains unimpaired, and the diseased condi- 
tion IS usually noted by accident In this series of 112 cases, only 8 can be 
counted in this group The following case illustrates this condition J M , 
male, aged thirty yeais, piesented himself for tieatment for a neuralgic 
headache He had always been in good health and had nevei had any serious 
diseases On examination he nas found to be a very robust-looking man 
with normal organs, by accident a test breakfast revealed a most interesting 
condition, only 20 cc of gastric contents were obtained, with a total acidity 
of 2, there was no hydrochloric acid, pepsin, or rennin, the erythrodextrm 
reaction was absent This condition persisted even although there were no 
symptoms of any gastric disturbance Twenty examinations of the gastric 
contents were made at vaiying inteivals, always with the same results This 
demonstrates how an individual may continue to maintain his strength and 
weight, even with an entire cessation of the gastric secretion 
The largest proportion of cases is found in the second group, m which the 
symptoms are mainly gastric, m this seiies of 112 cases, 69 belong to this 
group The symptoms are loss of appetite, sensations of pain and pressure 
m the region of the stomach, and occasionally vomiting The pains are gen- 
eially mild, however, often merely a sensation of burning and pressure occur- 
ring soon after meals and persisting for some time, in some cases there may 
be no pains whatever, while in otheis the pain may occur with great severity 
Nausea and vomiting occui rarely, in but 17 cases of this series The vomited 
mattei usually contains undigested food particles Eruetations and pyrosis 
are observed at times, occasionally symptoms are presented nhicli are similar 
to those found in hypeichloihydria, that is, the appearance of pain one oi 
two hours after meals, relieved by the ingestion of food This symptom 
nas noted in 11 cases in this series Nervous symptoms are also frequently 
jneseiit, such as headaches, leitigo, depiession, and impaired sleep The 
iollon ing case illustrates the condition of achylia gastrica in which symptoms 
of hypcrchlorhydria weie constantly piesent S R , female, aged fifty- 
three years, had suffered from gastric trouble for one year There was a 
burning sensation in the stomach, heartburn, and pain from one to two hours 
after meals These pains could be relieved by drinking a glass of milk, 
but became unbearable if relief nas not promptly given The patient also 
complained of oecasional nausea, headaches, and great nervousness On 
examination she was found to be robust, with no loss of weight The 
abdomen was normal, on inflation the stomaeh extended to one finger’s 
bi eadth above the umbilicus The gastric contents obtained after an E-\\ aid 
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test breakfast were small in quantity, 25 cc , with a total aeidity of 4, free 
hydrochloric acid and rennin were absent, the erythrodextrm reaction was 
absent Similar results ivere obtained in si\ other examinations The 
symptoms of hyperchlorhydria m these cases is explained as due to a hyper- 
Eesthesia of the gastric mucosa 

The third gioup contains those patients having apparently no gastric 
disturbance, but presenting intestinal distuibances In the series of 112 
cases these number 35 The most piomment symptom is diarrhoea The 
patient complains of little or no disturbance of the stomach, but is affected 
wuth symptoms that aie apparently referable to some marked disturbance of 
the intestines, complaining of guighng m the bowels and intestinal colic 
Frequently diairhoea alternates wnth constipation The diarrhoea is prob- 
ably occasioned by the passage of undigested food from the stomach into the 
intestines, mechanically stimulating peristalsis In addition, as Leipschutz' 
points out, a laige number of bacteiia pass through the stomach, the dis- 
infecting power of the gastric secretion being absent, and thus cause decom- 
position m the boivels The folloivmg case illustrates this form J W , 
aged fifty-nine years, complained of diairhoea -which had troubled him for 
eight months Occasionally he had periods of relief, during -which there 
ivas a maiked constipation These periods, howe\er, only lasted from tivo 
to three days, and ivere immediately followed by attacks of diarrhoea The 
patient had lost but little \veight, but the persistent diairhoea occasioned 
considerable exhaustion On examination the patient -w’as found to be a 
very robust man, whose organs appeared to be normal, the stomach on dis- 
tention reached to the umbilicus, the gastric contents gave an absence of 
free hydrochloric acid, wath a total acidity of 4 Pepsin, rennin, and the 
eiythrodextrm reactions w'ere absent Eight other examinations showed the 
same condition This case is interesting, proving that with a total absence 
of gastric secretion an entire absence of gastric symptoms may exist, and 
that the symptoms may be referred almost entirely to the intestines 

Examination of the gastric contents is of the greatest importance m the 
diagnosis of achylia gastrica The following are the characteristics of the 
gastric contents The amount is veiy small, containing but a small quantity 
of fluid, with bits of unalteied biead, in the morning before the ingestion of 
food the stomach is entirely empty, wnth no traces of food from the previous 
day The gastric contents are neutral or slightly acid, the total acidity 
varying between 2 and 6 Hydrochloric acid is not present, pepsin and 
rennin are entirely absent, although the rennet zymogen may still be present, 
the test foi propeptones and peptone leveals negative results, and there is 
an absence of mucus Fragments of mucous membrane often appear m tlie 
contents, indicating the great vulnerability of the mucous membrane The 
motor function of the stomach m achylia is usually normal 

Diagnosis — For the most part this is not difficult, the examination of 
the gastric contents leading to a correct diagnosis, repeated examinations 
are, how^ever, necessary to confirm it The most important signs are an 
entire and constant absence of hydrochloi ic acid, an almost entire absence 
of the ferments, and a very low total acidity As m nearly all of the cases 
some alteiation has taken place m the gastric mucosa, whether or not the 
achylia is the cause or effect of the change, it is difficult m many instances 


^ Archiv / Yerdauunghk , \ ol xii, p 43G 



ANACIDITY OR ACHYLIA GASTRICA 


161 


to distinguish this condition fiom a gastric gastritis One must rely mainly 
upon the presence of the nervous symptoms and the complete absence of 
mucus, a fluctuation m the gastric secretion will occasionally indicate the 
neivous origin of the disoidei This condition is distinguished from car- 
cinoma by the absence of the typical signs of cancer The degree of acidity 
IS much liighei m caicinoma even i\hen free hydiochloric acid is absent, 
lactic acid is usuallj^ present as well as the Oppler Boas bacillus, the latter 
IS not found m achylia Theie is a constant finding of occult blood m cai- 
cinoma nevei obseii ed m achylia, m 50 examinations fiom 24 cases of achylia 
in this senes, occult blood was ne^el found in the foeces at any time Hemor- 
ihages, also, are nevei obseived m achylia When cancel is advanced, no 
difficulty is piesent in the diagnosis 

Course and Prognosis — Patients suffeimg from achyha gastrica may be 
affected foi many yeais without ha\ ing serious inroads made m then general 
health They may even gam flesh when the couise is latent for a long 
period of time As long as the motoi functions of the stomach lemain normal 
and the intestine takes up the functions of the stomach vicariously, no serious 
lesults are produced m the geneial nutiition, when, however, one or other 
of the functions are distuibed, the symjitoms of achyha begin to manifest 
themselves and the general nutrition becomes markedly disturbed Since 
a chronic gastritis is present m most instances, an absolute cure is impossible, 
cyen though the symptoms aie entnely lelieved 

Treatment — ^This is mainly dietetic, and although it is necessary to 
icstiict the diet materially in this condition, it is most important to insist 
on the ingestion of sufficient food, as many of these patients are i\eak and have 
lost flesh The question as to quantity of food taken, therefore, should be 
carefully consideied with an attempt to increase the general nutiition as 
well as the body weight In accomplishing this object these facts should 
always be held in mind, namely, to maintain the motor function of the 
stomach in its normal condition, as well as to prevent any disturbance of 
the intestinal canal, since the intestine acts vicaiiously and digests the food 
for the stomach It is important to ariange the diet so that it can be acted 
upon easily by the intestinal juices The food must be broken up into as 
fine particles as possible and should to a laige extent be given m liquid and 
semiliquid form Of the liquids, broths, such as barley, rice, oi chicken, 
aie to be recommended Vegetables are usually well taken, cereals should 
be eaten after the cellulose has been lemoved Peas and beans strained and 
eaten m puree foim, as in broth, aie especially useful, since they contain quite 
a large percentage of protein Potatoes and rice should be eaten cooked with 
bioth or milk, oi as a mush Eggs are best taken soft boiled Meats must 
be given m the most digestible forms, t c , brains, scraped beef, boiled sweet- 
breads, and these only in small amount, raw oysteis and boiled fish are also 
peimissible Milk is occasionally imperfectly digested m this condition, 
and cieam kefir, koumyss, or matzoon may be substituted for it Butter 
may be eaten on crackers, stale bread, or toast Such beverages as tea, 
coffee, cocoa and small quantities of wine may be allowed In those cases m 
which symptoms of hyperchlorhydiia are manifested, the taking of liquids 
fiom one to tvo hours after meals (such as milk, albumin, or even water) 
will afford relief 
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Outline or a Diet tor Achylia Gastrica 

Calories 


8 am 200 gm milk flavoied with tea I35 

00 gm stale biead (154) with 40 gm butter (326) 480 

2 soft boiled eggs 160 

10 A M 100 gm scraped beef (119) uith 

GO gm stale bread or toast (154) or 

100 gm stewed chicken, minced (106) 273 

12 M Bouillon with egg 84 

100 gm of fish boiled and minced 80 

100 gm mashed and baked potatoes 127 

100 gm spinach 166 

60 gm stale bread (154) uith 40 gm butter (326) 480 

4pm 200 gm cocoa with milk 135 

6pm 200 gm milk flavoied uith tea 135 

200 gm milk and rice 353 

50 gm of bread and 30 gm butter 343 

10 P Ai 100 gm of milk (kefir or koumyss) 67 
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Lavage and mtragastiic faradization may be resorted to in those instances 
in which the gastric motihty is somewhat impaired Drugs are not always 
required in achylia gastrica In some cases dilute hydrochloric acid may 
be given, ivell diluted in 15 drop (1 cc ) doses, three or four times at intervals 
of fifteen minutes aftei meals with benefit Foi the anorexia, which may be 
present, strychnine combined with the bitter tonics is recommended In those 
instances m which the general nutrition has become veii’^ much depiessed, 
and in which diarrhoea is or is not present, excellent results may be obtained 
by a systematic rest cure treatment 


ACOEIA 

By acoiia is meant that condition in which there is an absence of the 
sensation of satiety The patient does not feel that he has eaten enough, 
no matter whether he pai takes of a large or a small meal, the appetite is not 
increased, it may even be diminished The cause of this disorder has not 
been determined, it has been stated that acoria is due to an overstimulation 
of the hunger centre, but as relief of hunger does not relieve the sensation 
of the absence of satiation, this theory is untenable It is also held that this 
condition is due to loss of sensation in the stomach itself 

Etiology — Acoria occurs as a pinnary disorder associated with neuras- 
thenia 01 hysteria, or is observed secondaiy to other diseases, such as diabetes 
01 disoiders of the male sexual organs Soriov, sudden shoek, or excite- 
ment are among the etiological factors concerned m its production In 
this series of 1592 cases it occurred five times (0 3 pei cent ) , of the 5 cases, 
3 occurred m males and 2 in females Two males and two females were 
between thirty and forty, and one male between forty and fifty years of age 
Symptoms — The affection is chaiacterized by an absence of the sensa- 
tion of satiation, no matter how large the meal may be In consequence of 
the inordinate eating, atony and gastritis may develop Acoria may at 
times be transformed into bulimia, which Boas explains by the fact “that 
hypersesthesia of the gastric neiies may be followed by aniesthesia as a 
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leaction ” The gastric secretion is usually noimal, in this series normal 
acidity existed m 4 and subaciditj' in 1 , the gastric motility as normal 

Diagnosis — Acona must be differentiated from polyphagia and bulimia, 
in acoiia theie is an entiie absence of the sensation of satiation, while m 
polyphagia the feeling of satisfaction is delayed to such an extent as to create 
a constant desire for moie food In bulimia there is an abnormal desire 
for food, but this desire can be satisfied 

Treatment — ^This must be diiected tow aid the cause, which in most 
instances involves tieatment of the geneial neui asthenia by means of rest, 
thange of scene, hydrotherapy, massage, and electricity Entire relief 
was affected in tw'O cases by a lest cure combined wnth psychotherapy 
The meals should be carefully regulated, the patient should be required to 
cat slowly and masticate thoroughly Strychnine in ascending doses has 
been used with some success 


ANOREXIA NERVOSA 

Anorexia is characteiized by a maiked diminution in or the absence 
of the sensation of hungei, combined w’lth a complete loss of appetite 
Penzoldt points out that the teims hunger and appetite should be separated, 
as they are not synon>mous, accoiding to this author, hunger is defined as 
the wxaining for food, w'hile appetite is the pleasure in pai taking of it Ano- 
lexia may accompany laiious oiganic oi functional diseases, oi may be a 
piimaiy neuiosis, accompanying neuiasthenia or hysteiia (anoiexia neivosa) 
In this condition the loss of appetite may be so gieat as to cause a most marked 
disgust or repugnance foi food The cause of nervous anorexia has been 
attributed to a depressed state of the hunger centie, while it is generally 
believed that this affection is produced by a "special hypeiiesthesia'’ of the 
mucous membrane of the stomach (Rosenthal) 

Etiology — Anorexia may be primaiy or secondary It is primary as 
a manifestation of hysteria and neurasthenia, it is secondary to such dis- 
eases as cancer of the stomach, chronic gastritis, gastroptosis, acute febrile 
conditions, chronic nephritis, and other organic diseases Anorexia nervosa 
usually begins after some great mental strain, excitement, or anxiety It is 
not uncommonly found in men wnth sexual disorders (Peyer) and in wmmen 
affected wnth uterine disease, and is often observed in a most aggravated 
degree in the insane (anorexia mentale) Opium habitufe are commonly 
affected wnth this disorder It is most frequently observed in females, and 
cspcciall) between the ages of fifteen and forty years In this senes of 
1592 cases there were 4S cases of neivous anorexia (3 pei cent), 11 being 
males and 37 females As to age, 19 were in the second decade, 12 in the 
thud, 10 in the fourth, 4 in the fifth, and 3 in the sixth 

S5anptoins — Aftei some great mental strain or w orry a loss of appetite 
begins to manifest itself, the digestive powers are still normal, but the patient 
show's a lack of desire for food Tins lack of appetite becomes more and 
more decided until the stage of absolute repugnance for food is reached, and 
the patient loses weight and strength, becomes aniemic and pale, the pulse 
becomes slow and weak, the mine scanty, and marked constipation is evident 
With these symptoms, others of a nervous character manifest themselves, 
and the patient becomes irritable, restless, and sleepless, and, if forced 
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to take food, vomits If the condition still progresses, symptoms of a very 
serious character arise, such as inanition with delirium, slight fever, and 
exhaustion, and the patient may die When the disease is well-marked, the 
patient presents the appearance of having tubeiculosis, the skin is dry, the 
abdomen is markedly retracted, the eyes are sunken, the pupils are dilated, 
and the mucous membranes are pale Death may be due to exhaustion, 
pneumonia, or bacterial infection fiom loss of resistance 

Diagnosis. — ^The presence of other nervous manifestations, togethei 
with the anorexia and absence of all organic disease, easily leads to a correct 
diagnosis In all cases, m ai riving at a diagnosis oiganic diseases accom- 
panied by anoi exia must be excluded 

Treatment — In the milder forms much can be aceomphshed by insist- 
ing that the patient take sufficient nourishment In order to make this 
possible the food should be varied and the patient’s taste so far as possible 
be consulted The bitter tonics at tunes play an important role, of these, 
gentian, colomba, quinine, and strychnine are often useful, especially when 
combined with dilute hydrochloric acid, orexin (5 giains three times daily in 
capsules) and the bromide of soda have been tried Lavage with a bitter 
infusion, or with a 0 5 per cent solution of sodium chloride, has been recom- 
mended by Kussmaul and Fleinei The neivous system should he built 
up by means of massage, hydrotherapy, and electiicity In all serious forms 
the patient should be isolated m a hospital oi sanitarium, and placed under 
a strict rest cure, with forced feeding The vriter feels confident that 
the lives of a large number of his patients were saved by insisting upon this 
method of tieatment In those instances in which the patient still refuses 
to take food, gavage should be practised When improving, some foim of 
iron, such as the albuminate or Blaud’s pills, will be found serviceable 


SITOPHOBIA 

The term sitophobia was first introduced by Einhorn to indicate a special 
neurosis of the stomach, manifested by marked fear of food He pointed 
out that if this condition continues the dyspeptic symptoms gradually increase, 
even after taking the smallest quantities of food In consequence the 
patient loses much flesh, becomes anaemic, and develops other neurasthenic 
symptoms, such as dizziness, headaches, lassitude, etc The feai is due to 
tlie unpleasant sensation and pain which occur after eating, m consequence 
of which the patient gives up one foim of food after another until extremely 
small quantities of nouiishment are taken and signs of inanition are produced 

Etiology — Sitophobia may exist secondarily to organic oi functional 
disordeis of the gastro-intestinal tract, or be a neurosis due to hysteiia or 
neurasthenia As a secondary condition it is found m ulcer, chronic gas- 
tritis, cancer of the stomach, chronic constipation, chronic diarihoea, gas- 
tralgia, and enteralgia Quoting from Hosslin, Emhoin says “Such fears 
are not possible m perfectly normal people, for the expression ‘phobia’ pie- 
supposes the existence of an abnormal feai, based upon false ideas If 
this fear is not noimal but 3 ustifiable — if, for instance, a patient suffering 
from acute enteiitis is afraid to eat cabbage or prunes, or if a person who 
IS afflicted with urticaria after partaking of strawberries or lobster avoids 
these dishes — then we do not have to deal vith so-called phobia, but with a 
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very senbible tram of reasoning, but if this fear is abnormal, some psychic 
change has taken place Sitophobia is, therefore, like all othei phobias, of 
cerebral origin ” With reference to these remarks of Hosshn, Emhorn 
replies “Sitophobia is certainly found m people who do not suffer 
from any psychic disturbance The patients are afraid to eat because they 
have pain afterward This fear is 3 ustifiable, but m order to effect a cure 
it must be overcome, and, therefore, the treatment of this symptom (sito- 
phobia) plays an important part ” In the senes of 1592 cases of gastric 
neuroses there vere 24 cases of sitophobia (1 5 per cent ), 18 being females 
and G males As to age, 4 were m the second decade, 7 m the thud, 3 m the 
fomth, G m the fifth, 3 m the sixth, and 1 m the seventh 

Symptoms — On account of pam or uncomfortable sensations m the 
stomach the patient gives up one food after another until he subsists on a veiy 
small quantity of liquid food, in consequence of which the symptoms of 
inanition are produced These are indicated by severe headaches, neivous 
manifestations (vertigo, general aches and pains), gieat loss of strength 
and flesh and marked anaemia Many of these patients consume only from 
400 to 1000 calories of food per da}', if this condition persists, the emaciation 
and loss of flesh continue, until the patient finally succumbs 

Treatment — It is necessary to insist that the patient make every effort 
to take his nourishment, even though it produces pam In following out 
this plan he -will observe that food which at fiist occasioned uncomfortable 
sensations gradually loses this effeet and can be taken without fear of dis- 
tress At first liquid food alone should be given in the form of milk or egg 
albumen, and gradually the diet should be increased to the soft and then to 
the solid foim In severe cases marked results are obtained by a well- 
regulated rest cuic It is an excellent plan to persist wutli liquid food, 
such as milk and eggs, for from ten to tw'elve days of the lest treatment, then 
increasing to very large quantities, and later suddenly placing the patient 
upon a generous diet without attiacting his attention to the same The 
patient gradually gams much m weight and strength by this plan of ticat- 
ment Occasionally the bromides, belladonna, and hyoscyamus are useful 
in reducing the sensitiv'eness of the stomach 


INCONTINENCE OF THE PYLORUS 

Attention w'as first called to insufficiency or incontinence of the pylorus 
by de Seie and later by Epstein The pylorus is insufficient wdien, during 
digestion, it is incontinent and fails to prevent the chyme from proceeding 
into the intestines at too rapid a late 
IStlology. — ^The condition may be due to an organic disoider, or ma} 
exist as a neurosis The oiganic conditions that may produce the insuffi- 
ciency are caicmoraa or ulcer of the pylorus or chionic gastritis Boas 
has obseiv'cd it m duodenal stenosis in wdiich the pylorus was dilated by the 
mateiial accumulating abov'e the stenotic area As a neurosis, incontinence 
of the pylorus is a very rare affection In the senes studied theie were 
but tw'o cases (0 1 per cent ), one in a male aged tw enty-sev'en } ears, the other 
in a female aged forty-one }cais The tollowing case repiesents the condi- 
tion J F , aged twenty-seven years, complained of gastric disturbances 
for SIX months He had frequent eructations and abdominal distention, 
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together with general neurasthenic symptoms, such as lassitude and dizzi- 
ness After numerous attempts to withdraw a test breakfast, no gastric 
secretion could be obtained, even at intervals of thirty and forty-five minutes, 
but considerable quantities of biliary fluid were obtained, four attempts at 
inflation proved fruitless, but produced a marked increase of the intestinal 
tympany This patient was greatly relieved by a carefully regulated diet 
(small meals given at frequent intervals) and the use of internal applications 
of electricity 

Symptoms — This condition becomes evident by the fact that on inflation 
of the stomach this organ does not become filled and distended, but instead 
a gurgling takes place at the pylorus, the escape of air causing increased 
intestinal t'^unpany In addition, the stomach empties itself too rapidly 
after test meals and other meals, and there is a lefluv of considerable quantities 
of intestinal contents, bile, and pancreatic secretion into the stomach This 
IS observed m almost every lavage Because of the very rapid evacuations 
of the stomach, diarrhoea is a very common symptom 

Treatment — Because of the passage of the indigested food into the 
intestines and the diarrhoea, food should be given m a very digestible form 
and finely minced Einhorn recommends diiect gastrofaradization and 
occasional lavage of the stomach In some instances strychnine has been 
of service 


ATONY 

Atony of the stomach is that condition in which the muscular walls have 
lost their tonicity, with a resultant motor insufficiency, in consequence of 
which the stomach is unable to pass its contents into the intestine at the 
normal rate Although this condition has long been recognized, great con- 
fusion still exists concerning its significance By some authois it is classified 
as a purely ner\ ous disorder, by others as a form of gastrectasis, while some 
pass it by m a cursory manner 

KussmauP vas among the fiist to make a distinction between atony and 
dilatation He shov ed that m gastrectasia due to stenosis of the pylorus or 
of the duodenum, vomiting is veiy frequent during the entire course of the 
disease, and is a characteristic sign, while in atony it rarely occurs Oser^ 
attempted to distinguish between dilatation and atony, and stated that 
in actual dilatation lavage is of great benefit, but that in affiny it is of little 
value Naunyn^ laid stress on fermentation in dilatation ot the stomach, and 
shoved that in musculai insufficiency fermentation is usually pioduced 
Minor forms without fermentation, he believes, should be excluded from the 
chapter of ti ue gastrectasia Germain See hkev ise distinguished clinically be- 
tv'een dilatation and atony For clearer viev s concerning this subject we are 
much indebted to Boas,^ vdio described this disorder at length as a separate 
pathological condition, devoting a special chapter to it, and called it myas- 
thenia (muscle weakness) or muscular insufficiency of the first degree 

Etiology — As regards causation, atony may be of tivo kinds, primary and 
secondary Primary atony is found m persons who have been in the habit of 

‘ VolLmann’s Ihmsche Vortrage, 1880, Nr 181 

2 Ursachen der Magenerweitening, Wtener Klimh, 1881 

= Dent Archiv f Ibn Med , Bd x's.xi, 1882, S 225 

< Speciellc Dutgno'thL iind Thcrapie der MagenlranUi , ii 1 heil, iv Auflage, S 89 



ATONY 


1G7 


consuming large quantities of indigestible food, the excessive use of fluids 
especially predisposes to this disorder, frequently, however, no such cause is 
assignable Atony may be seeondary to many other diseases, such as those of 
the brain and cord, typhoid fever, amemia, tuberculosis, and diseases of the 
gastro-mtestinal tract, such as gastroptosis, enteroptosis, chronic constipation, 
chronic gastritis, and nervous dyspepsia Cholelithiasis is not an infrequent 
cause (Boas) According to Peyer, it is often found as a neurosis secondary 
to disease of the generative organs m males Bamberger flnds it frequently 
congenital, and according to Zweifel it is not uncommon in children, due, as 
he believes, in many cases to improper feeding Kundrat also finds it m 
children, and especially among those that have been subjected to many attacks 
of gastro-mtestinal catarrh Pfungen has shown that atony of the stomach 
often originates during the period of puberty, it is not improbable that 
the precocious ajipetite of this age, leading to the consumption of much 
indigestible food, is the cause of the disturbance For the same reason it 
IS not uncommon after tyjohoid fever A very frequent cause is gastro- 
intestinal auto-mtoxication No age seems to be exempt from the disorder, 
and it appears with equal frequency m males and females In the series 
of 1592 cases there were 147 cases of atony of the stomach (9 25 per cent ), 
79 being females and G8 males As to age, 7 weie in the first decade, 26 
m the second, 26 m the third, 30 m the fourth, 25 m the fifth, 19 m the six, 
and 14 m the seventh 

Symptoms — Most patients complain of a loss of appetite, although m 
rare instances the appetite may be fully maintained, at least m the first 
stages When the condition is secondary to nervous disorders the appetite 
may even be increased (Peyer) A feeling of pressure or fulness comes 
on, usually during oi after meals, and this is especially marked after the 
ingestion of fluids In light forms the distress reaelies its height immediately 
after meals, and giaduallv passes off during the next hour, to be again aggra- 
vated by the smallest amount of food In severer forms it may be so great 
as to continue with intensity for hours after meals, and become still more 
aggravated when food is taken again This feeling of pressure is accom- 
panied by heartburn, pyrosis, and eructations of gas, but rarely by vomiting 
The quality as well as the quantity of food ingested is productive of this 
symptom, fluids are most likely to induce pressure Constipation is almost 
a constant feature and headache of a dull character is often present, and may 
at times lead to actual vertigo Nervous symptoms of various kinds may be 
present, such as palpitation of the heart and indefinite pains, and on this 
account the disorder is frequently mistaken for ncui asthenia 

On physical examination the stomach is found to be enlarged, so that the 
greater curvature reaches to or belov the level of the umbilicus Peristaltic 
and antiperistaltic movements of the walls of the stomach may occasionally 
become visible With but small quantities of fluid (from 250 to 300 cc ) 
111 the stomach, splashing sounds ma> be readily produced In atony the 
stomach is not only enlarged but its motor function is also markedly impaired, 
ind it docs not propel its food into the intestine at the normal rate The 
piopulsive force of the stomach may be measured by the salol test of Evald 
and Sievers, but the test dinner of Lambe is of greater value Under normal 
(onditions the stomach will be found empt}' m from six to seien hours 
Should particles of food still be present after this time the motor function of 
the stomach is much impaired A most important test is the condition of 
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the stomach before the ingestion of food (Boas) If the contents of the 
stomach be expressed m the morning before taking food, the stomach a\ ill 
be found entirely empty and free from all food remains This is not so in 
cases of gastrectasia, m which greater or smaller quantities of food will 
be found Boas has devised still another test, which has proved of great 
service The test supper of Boas consists of wdnte bread with butter, cold 
meat, and two cups of tea taken at 8 P M In atonic conditions the stomach 
wall be empty the next morning, but m gastrectasis it will still contain food 
lemains at that time 

Examination of the gastric contents is of great importance The expres- 
sion one hour after an Ewald test bieakfast show’s large quantities of solid 
contents, not separating into the chai acteristic three-layeied fluid of gastrec- 
tasis and not containing yeast spores or sarcime Upon chemical examina- 
tion the contents show’ in most cases a normal proportion of hydrochloric 
acid, pepsin, and casein ferment According to 13oas, at the very beginning 
of atony of the stomach, through constant mechanical irritation of food 
upon the w’alls of the stomach, an increased acid production results, in fact, 
the irritation may be so great that even hypersecretion may be produced 
In other cases there may be a condition of subacidity The findings in this 
series Avere hyperacidity 36, normal acidity 60, subacidity 20, anacidity 14, 
and alternating acidity m 17 

Among the frequent complications of atony may be mentioned disloca- 
tion of me stomach (gastroptosis), of the bow’el (enteroptosis), and of the 
right kidney Litten endeavored to demonstrate that dilatation of the stomach 
may cause the h\er to move downw’ard, carrying w’lth it the right kidney, 
but very few accept this explanation and Nothnagel claimed that Litten’s 
cases Avere for the most part really atony Although dislocation of the 
right kidney is quite commonlv associated Avith atony, he maintained that 
this association AA’as merely a coincidence It is probable that the atony in 
these cases is secondary to a gastroptosis Atony of the intestine is not an 
infrequent concomitant of atony of the stomach, indeed, both may be 
present for years, and it may be difficult to tell w’hich is the primary trouble 
Gastric A’ertigo, the vertigo dyspeptica of Trousseau,^ Avhich this w’riter be- 
lieved to be caused by chronic gastritis, probably depends m most cases upon 
atony (Boas) The writer has reported a case of this kind According to 
Boas^ the so-called asthma dyspepticum is not uncommonly found m atony 
of the stomach 

Diagnosis — Atony must be differentiated from nervous dA'spepsia and 
gastrectasis According to Bamberger^ the variability and rapid change of 
symptoms, the presence of other nervous symptoms, the normal and in- 
creased appetite, and the absence and rapid disappearance of the gastric 
disturbance, distinguishes nervous dyspepsia from atony At times a diag- 
nosis becomes very difficult and sometimes impossible It must not be 
forgotten that atony is frequently a complication of nervous disorders 

From gastrectasia, atony is diagnosed by the absence of food remains 
in the stomach in the morning before taking food, by the absence of the 
three-layered fluid of gastrectasia, and by the absence of sarcmte and yeast 

* Vertigo Dyspeptica, Gaz des Hopitaux, 1862 

^ Archiv f VerdauungsL , 1896, Bd ii, S 444 

^ Kranlh der Chylopoct Systems, Virchow’s Ilandhiicli, Bd a’ii, I, 1855, p 270 
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spores There is a marked diminution m the secretion of mine m gastrec- 
tasia, but not m atony 

Prognosis — Atony of the stomach is a ehionic disoidei and may last 
for years It is quite amenable to treatment, and, although it may not be 
peifectly cured, the patient maj”^ be relieved of all suffering It may pass 
into gastrectasia after yeais, but this is a lathei laie occuirence 

Treatment — Since atony IS frequently caused by injudicious and too 
lapid eating, people with feeble digestive poweis should e\eicise special 
caution to eat slowly, masticate thoioughly, and avoid indigestible food 
Peisons suffeimg from atony of the stomach should eat small quantities of 
food at frequent intervals Since watei is not absorbed m the stomach 
to any extent, it is advisable that the quantity of fluids taken should not 
exceed 1^ liters a day, this amount should include all fluids coffee, tea, 
soupb, etc If the thiist is very gieat, encmata of water or nutrient enemata 
may be administeied 

The use of milk in laige quantities has been recommended, but is not to 
be adMsed when the patient is able to go about, since the weight of large 
quantities of milk may overdistend the stomach, when, however, a lest cure 
IS instituted, milk is often •well borne, even m verj' large quantities The 
diet m atony of the stomach varies according to the nature of the gastric 
secretion In cases of supei acidity a liberal meat diet, consisting especially 
of chicken, beef, mutton, or ham, is recommended, fish, eggs, hard and soft 
boiled, are also permissible, the vegetables should be selected with care, 
carrots, peas, and cauliflower may be given, but must be mashed and strained 
so as to lid them of cellulose Potatoes, iicc, and grits are also allowed 
Butter IS the form of fat best suited to this condition 

Alcoholic stimulants arc, as a lulc, not well borne, and then use should 
be prohibited, m a limited number of cases alcohol m the foim of a light 
wine acts as a stomachic and may be presciibed In those cases in which 
there is an absence of a diminution of acid m the gastiic secietion the lighter 
forms of meat, such as the white meat of chicken oi fish, sweet-breads, stewed 
chicken, or raw scraped beef, should be allowed, vegetables, on the other 
hand, must be given m somev hat laiger quantities The treatment of chronic 
constipation, one of the most constant symptoms, accompanying gastric 
atony, requires special mention In the tieatment the mam reliance must 
be placed on the diet Such forms of foods should be given that m the course 
of digestion produce substances to excite intestinal peristalsis, among these 
foods are Graham bread, certain vegetables, such as carrots, beans, tomatoes, 
peas, turnips, macaroni, stewed and rai\ fruits, buttermilk, honey, and cider 
This form of diet will often overcome the constipation of atony without the 
aid of drugs The following list has been found serviceable m the treatment 
of atony of the stomach 
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Calories 


7am 40 gm orange juice 88 

8 am 200 gm milk I35 

1 soft boiled egg 80 

60 gm toast I54 

40 gm butter 325 

10 am 100 gm raw scraped beel 118 

60 gm stale wheat bread 154 

12 M 100 gm broiled steak 209 

or 100 gm lamb chops (23) 
or 100 gm stewed chicken (106) 

200 gm asparagus 37 

or 100 gm peas (318) 
or 100 gm spinach (165) 

100 gm mashed potatoes 127 

100 gm apple-sauce 53 

50 gm bread (stale) 130 

3pm 200 gm milk 135 

60 gm wheat bread 154 

40 gm butter 325 

7pm 100 gm boiled fish 80 

100 gm milk 67 

60 gm bread X54 

40 gm butter 325 


2850 


In other cases of constipation, when the treatment just described proves 
ineffectual, injections of various kinds, especially of oil, may prove beneficial 
In atony of the stomach lavage is quite superfluous, and is not to be recom- 
mended The use of the stomach douche is of greater benefit, especially 
m those cases depending upon the various gastric neuroses Still more 
beneficial is the use of electricity, which may be applied either e\traventric- 
ularlv or mtraventncularly by means of Einhoin’s electrode The best 
results are obtained by the intraventricular method The tonicity of the 
muscular walls of the stomach is influenced by the faradic current Painful 
conditions are alleviated by the galvanic current, the kathode being used 
mtraventncularly, the anode placed upon the fundus of the stomach To 
this may be added massage of the abdomen, the effect of Avhich is to increase 
the peristalsis of the intestine and to strengthen the abdominal walls In 
regard to the medicinal treatment, preparations of stiychnine seem to serve 
the best purpose Eithei strychnine sulphate or the extract of nux vomica 
may be given in pill form To allay the feeling of pressuic, which is a con- 
stant and annoying symptom, the extract of belladonna is pi escribed When 
there is a diminished secretion of hydiochloric acid, 15-drop doses of dilute 
hydrochloric acid, given accoiding to the method of Ew^ald several times 
after meals, is indicated In cases of increased acidity, sodium bicarbonate 
should be ordered after meals 


POLTSYMPTOMATIO NEUROSES NERVOUS DYSPEPSIA (LEUBE) 
OR NEURASTHENIA GASTRIOA (EWALD) 

The polysymptomatic neuroses are characterized according to Boas, by 
the presence of an unusual multiplicity of symptoms, m contradistinction 
to the monosymptomatic forms, m which one symptom is prominent or alone 
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observed The most important and typical example of a polysymptomatic 
neuiosis is nervous dyspepsia, in which the symptoms are manifold and yet 
no oiganic changes can be detected According to Leube’s original concep- 
tion, the term nervous dyspepsia was intended to cover that group of cases 
111 which the secretory and motor functions of the stomach were normal 
while the patient was suffering fiom manifold subjective symptoms, follow- 
ing the ingestion of food More recently Leube included m this class a group 
of cases manifesting changes m the gastric secretion and motility 

There are two foims of nervous dyspepsia (1) Nervous dyspepsia in 
vhicli no anatomical changes can be detected m the stomach (2) Nervous 
dyspepsia m which the nerves supplying the stomach are involved m ana- 
tomical changes, together with consequent changes m the gastiic secretion 
Boas describes a third form originating “reflexly from other organs, such as 
from the kidneys, uterus, ovaries, male generative organs, and particularly 
m the intestines ” 

In addition constitutional diseases such as diabetes, tuberculosis, and 
syphilis may form a basis for the production of this condition Nervous 
dyspepsia is also characterized by the fact that all the functions of the stomach, 
motor, secretory, and sensory may be disturbed at the same time It is a well- 
known fact that nervous dyspepsia, accompanying organic diseases of the 
stomach, can be so combined with it that a most careful investigation may 
be necessary m order to differentiate between the piimary and secondary 
affection 

Etiology — As nervous dyspepsia is frequently associated with general 
neurasthenia, all conditions bearing an etiological relationship to neuras- 
thenia are causative m the production of this disorder A large number 
are due to ivorry, anxiety, reverses, overwork, sexual and alcoholic excesses, 
and also to the abuse of tea, coffee, and tobacco Certain cases come from 
diseases of the blood, constitutional diseases or such other diseases as 
pulmonai^' tuberculosis and diabetes, other cases occur reflexly, the primary 
cause being eyestrain, genito-urmary disturbances, mental disturbances, or 
the puerperal state 

In this series of 1952 cases of functional gastric disorders theie are 268 
(16 5 per cent ) cases of nervous dyspepsia, 154 being males and 114 females 
As to age, 33 were in the second decade, 55 in the thud, 55 in the fourth, 68 
m the fifth, 38 m the sixth, and 19 in the seventh It occuis moie frequently 
m males than in females 

Pathology — In 41 patients suffering witli nenous dyspepsia Jurgens’ 
discoveied a total degeneration of Meissnei’s and Auerbach’ s plexuses 
after death, so that in a certain numbei of eases theic appeals to be an 
anatomical basis for this condition “Where the disturbance was more 
of a sensory character,” theie was, according to Jurgens, a degeneration of 
the muscularis mucosa of the stomach and of the intestines, also a pronounced 
formation of varices m the intestinal walls, the exact examination of which 
revealed a degeneration not only of the muscular fibers of the veins, but also 
of the sensory nerves and of the branches of Meissner’s plexus in this vicinity ” 

Symptoms — It is characterized by the multiplicity of its symptoms, 
varying greatly m intensity, mode of onset, and frequency The most 
prominent sign is the gastric discomfort present after meals, although the 

't 
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distiess IS not dependent upon the quality and quantity of food ingested, 
but rather upon mental stiain, worry, or excitement It often happens that 
the most digestible food causes disticss, while the most indigestible food is 
borne without discomfoit The g.istnc distress is chaiacterized by piessure, 
fulness, eructations, distention, flatulency, peculiar sensations m the 
stomach, and heaitljurn One food aftei anothei is discarded on account 
of the discomfort produced by eating until the condition of sitophobia is 
pioduced with symptoms of marked inanition In addition manifestations 
of a general neurasthenia aie often present, consisting of headaches, depres- 
sion, vertigo, palpitation of the heart, lassitude, loss of strength, globus 
hystericus, and insomnia The appetite is usually capricious at times, 
developing into a bulimia, and followed quite suddenly by complete anorexia 
The general condition of the patient is not usually aflected, although m some 
instances the emaciation may be so extreme as to suggest a serious organic 
disease The periods of well-being, alternating vith those of discomfoit, 
are rather characteiistic as also are the variations m the intensity of the 
symptoms from daj’' to day The abdomen is usually found sunken, occa- 
sionally distended with gas, accumulating often m the region of the ciEcum 
and m the colon at the splenic flexure, the abdomen is often tender at the 
distended areas, but the pain is relieved by the expulsion of the gas The 
bowels are, as a rule, constipated 

In the larger proportion of cases the gastric secretion is normal, occa- 
sionally there is a subacidity and less often a hyperacidity A characteristic 
feature is the fact that when anacidity exists tire ferments aie not geneially 
diminished m quantity, not infrequently marked variations in the state 
of the secretions are met with (heteioch> ha) In tins series the gastric 
analysis showed normal acidity in 163, subacidity in 57, hyperacidity m 35, 
and heterochyha m 13 

As a rule, the motor function remains noimal m this condition, although 
occasionally an aton;) of the stomach may occur In the 268 cases a slight 
atony existed in 57, a gastroptosis is not infrequently found as a complication, 
it being present m 41 of tins series 

DlctgnosiS — ^This IS made by the absence of all indications of organic 
disease, together with the general neurasthenie symptoms, associated with 
the digestive disturbances It is further strengthened when the motor and 
secretory functions of the stomach are found normal Greater difficulty, 
however, is manifested when these functions are not perfectly normal, but 
even then the symptoms present arc so far out of proportion to the changes, 
that these slight variations will not account for the condition found The 
discomfort is not dependent upon the quantity and quality of food, but is 
influenced by change of scene, diversions, etc Indigestible food does not 
increase the distress 

It IS always necessary to exclude all organic conditions before making 
a diagnosis of nervous dyspepsia This is not always a simple matter 
Boas advises the following plan m doubtful cases A very easily digestible 
diet IS given the patient, similar to that ordered during the third week of 
an ulcer treatment, while on this diet, the subjective symptoms are observed 
for a period of from three to four days, when other foods are gradually added, 
such as sauces, vegetables, desserts, and various fruits The svmptoms aie 
now compared with those dunng the first period In nei vous conditions not 
only will they not increase in intensity on the fuller diet, but will often lessen. 
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m cases of oiganic disease they will increase Nervous dyspepsia 
must be difteientiated fiom chiomc gastiitis, ulcer, caicmoma, and atony 
of the stomach Nenous dyspepsia is distinguished from cluonic gastritis 
m that the gastiic distuibance is moie oi less dnectly dependent upon the 
quality and quantity of food ingested in the lattei condition, while the gastiic 
contents contains large amounts of mucus not obseived in neivous dyspepsia 
Theie may be an absence of fiee hydiochloiic acid in both disoideis, but an 
absence of enzymes does not usually occui m neivous dyspepsia It is 
difteientiated fiom uleei of the stomach by the absence of a localized, painful 
aiea in the ejngasti iiiin nhich, although it may be present foi a few days at 
a time is not constant, b> the absence of luematemesis and occult blood m 
the stools and bv the sudden and unaccountable change from severe gastric 
pain to the disapjieaiance of all discomfoit Often the diagnosis can only 
be made aftei tiding the eftect of an ulcei cuie 

In a certain numbei of cases of neivuos dyspepsia the emacaition is so 
intense as to suggest carcinoma, especially if at the same time there is an 
absence of free hydiochloiic acid A correct diagnosis is arrived at by noting 
the age of the patient, the duiation of the disorder, and determining the 
presence oi absence of a motoi insufficiency as well as of occult blood m 
the feces The condition under discussion is fuithei distinguished from 
gastiic atony by the rapid changes m symptoms, and the non-dependence 
of discomfort on the quantity and quality of food ingested, atony and nervous 
dyspepsia are at times so combined that it is impossible to determine which 
IS the primary disorder 

Prognosis — This is not always favoiable, although, as a rule, it is not 
a fatal disease It may become lather obstinate and lesist all attempts 
at treatment, the milder forms usually yield leadily to proper treatment, 
wdiile the severer ones continue over a long period of time before entiie relief 
IS afforded or may continue a doivnwaid path, with lapid loss of flesh and 
strength and finally end fatally Even though the patient recovers, relapses 
are not uncommon 

Treatment — Boas has made the statement that “m the larger piopor- 
tion of cases of nervous dyspepsia drugs are not indicated The patient 
should be taught that recovery cannot be brought about by the use of drugs, 
but only by a sensible mode of living and following the law's of hygiene ” 
In all cases m w'hich it is possible to determine the cause of the disorder, 
this should be relieved, ? e , all intestinal distuibances should be corrected, 
anxieties and w'Oiries relieved, and sexual disorders treated When no cause 
can be determined, the treatment should be directed tow'ard the general 
neurasthenia This is often best combated by change of scene and climate 
The diet should not be too lestricted, but strengthening food, without any 
attempt at a too rigorous diet, should be prescribed In those cases m 
which milk is w'ell tolerated it may be given m large quantities, when it is 
not well borne, buttermilk, kefii, or koumyss may be substituted The 
patient’s appetite is humored, and he may be allowed to eat any food he can 
digest Alcoholic stimulants are prohibited, or given onlv in very small 
quantities In severe cases a well-conducted rest cure will produce the 
best results In those cases in which the patient has lost much flesh and 
strength, the most beneficial results are obtained by these means com- 
bined with forced feeding and isolation Hydrotherapy, massage, and 
electricity together or alone, play an important role in the treatment 



174 


DISEASES OF THE ALIMENTARY TRACT 


Rosenheim has lecommended the gastric douche m this condition, while 
others practice lavage Of the medicinal remedies used the mildei piepara- 
tions of iron, aisenic, bromides, and the piepaiations of valeiun must be 
noted Mineral waters containing iron aie sometimes valuable provided the 
waters are taken at the springs and proper hygienic conditions aie main- 
tained at the same time The waters of Langenschwalbach, Franzensbad, 
Ritchfield and Rawly Springs are especially beneficial 


Table Summarizing the Number and Percentage or Each Varieti 
IN 1592 Cases or Gastric Neuroses 

MONOSVMPTOMATIC GASTRIC NEUROSES 


Irritative Group 



Cases 

Per cent 

Males 

Pemalos 

Superacidity or hyperchlorhydna 

542 

34 0 

263 

279 

Supersecretion or gastrosuccorrhoca 

Intermittent 

21 

1 5 

15 

6 

Continuous 

10 

0 65 

7 

3 

Digestive 

2 

0 10 

2 

0 

Bulimia 

24 

1 5 

5 

19 

Parorexia 

8 

0 5 

2 

6 

Gastralgokenosis 

7 

1 5 

7 

0 

Hyperwsthesia 

31 

1 5 

4 

27 

Gastralgia 

24 

2 0 

7 

17 

Rumination or merycism 

24 

2 0 

20 

4 

Regurgitation 

32 

2 0 

26 

6 

Eructatio ner\ osa 

54 

4 0 

12 

42 

Vomitus nervosus 

49 

3 0 

15 

34 

Nausea nervosa 

40 

2 5 

10 

30 

Cardiospasm 

25 

1 5 

8 

17 

Pylorospasm 

4 

0 3 

1 

3 

Pneumatosis 

8 

0 5 

6 

2 

Peristaltic unrest 

1 

0 06 

1 

0 


906 

57 61 

411 (26%) 

495 (31 %) 

Depressive 

Cases 

Group 

Per cent 

Males 

Females 

Subacidity or hypoclilorhydiia 

80 

0 5 

34 

46 

Vnacidity or achylia gastiica 

112 

0 7 

55 

57 

\koria 

5 

0 3 

3 

2 

\norexia 

48 

3 0 

11 

37 

Sitopliobia 

24 

1 5 

6 

IS 

Incontinence of the pylorus 

2 

0 1 

1 

1 

Atony 

147 

9 25 

68 

79 


418 

26 15 

178 (11 %) 

240 (15 %) 

POLYSYMPTOMATIC GASTRIC NEUROSES 



Cases 

Per cent 

Males 

Females 

Nervous dyspepsia 

268 

16 5 

154 (9 5 %) 

114 (7 %) 



CHAPTER V 

ORGANIC DISEASES OP THE STOMACH 
B’l CHARLES F iM\RTIX, M D 

GASTRIC AND DUODENAL ULCER 

S3aionyins. — Simple ulcer of the stomach, round ulcer, peptic ulcer, 
chionic ulcei, perforating ulcei, ulcus ventricuh (Frank), Cruveilhier’s 
disease (Cruveilhiei was the fiist to give a good clinical and anatomical 
desciiption of the condition) 

The fiist name is doubtless the best, foi these ulcei s are not always round, 
neithei are they always cliionic, noi do they always perfoiate Erosions 
of the gastiic mucosa aie probably often early conditions of gastric ulcer, 
both as regaids etiology and moibid anatomy, and the subsequent auto- 
digestion affords the moie typical appeaiance of the simple ulcei 

Definition — A more oi less piogiessive destruction, beginning in the 
mucosa and sometimes extending to and even thiough the deeper layers of 
the stomach wall, of the natme of a degeneration or a neciosis These ulcers 
occur practically only wheie the gastric ]uice flows, and aie found, therefore, 
only at the extreme low ei end of the oesophagus, in the stomach itself, and 
in the portion of the duodenum above the opening of the common bile duct 
Such ulcers may be acute or chronic, wuth or without tendency to cicatriza- 
tion and healing They leave an open loss of substance, usually round or 
oval m shape, wnth edges wdiich are, as a rule, clean cut in the acute and 
subacute cases, more irregular in the chionic 

Einhorn and others do not regard this division into acute and chronic as 
justified, because, from a clinical examination, one cannot always tell, in the 
early stage, wnth which form one is dealing, in one sense all ulcers are proba- 
bly chronic There is some justification, how'ever, for a clinical subdivision 
into the acute and chronic forms, the former having for its type the so-called 
acute perforating ulcer of young adults Pathologically, the acute and 
chionie ulcers have the same etiology, and it is only the course wdiich is 
different Acute ulcers, such as occur in pyiemia, in portal thrombosis, and 
from trauma, are probably secondary to these processes, and thus of an 
entirely different nature 

Mayo has diawn attention to the fact that acute exaceibations of chronic 
ulcers are commonly mistaken for acute ulcers, and the subsidence of the 
acute period is often mistaken foi the cure “Chronic ulcer,” he says, “is 
chronic from the start, and the early symptoms last from days to weeks ” 
Historical — ^l^^hile it is true that lecoids of patients wnth gastiic ulcer 
are available from the sixteenth century (and lecords of probable cases 
even as early as the tenth century), and while these describe instances with 
hemorrhage, with perforation, and xvith fistula, yet it w^as not until Matthew 

( 175 ) 
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Baillie, m 1793, gave his accurate anatomical description, accompanied by 
clinical histones, that the disease possessed a definite historical entity 
Huntei advanced his anatomical theory of the causation about the same 
period, and already much attention was paid to both the clinical and the 
pathological features of the malady Ciuicilhiei, hovever, was the first 
to give the subject a thoiough imestigation fiomall sides, and his Anatomic 
Pathologique, (1829 to 1835) gnes most accuiateand exhaustive descriptions 
of gastiic ulcers To him is attiibutable the lational distinction between 
cancel and ulcei of the stomach, and to him belongs the credit of giving to 
the subject its piesent status m medical hteiature 

Rokitansky m pathological obseivations and von Jaksch clinically did 
much to extend the knowledge of this subject Bimton’s analytical studies 
have likewise added much infoimation to the hteiature, while the work of 
von Ziemssen, of v Leube m medical tieatment, and of Rydigier, Kioenlem, 
the Mayos, Robson, and hloynihan m suigery, have made important land- 
maiks in the progress of the history of ulcei of the stomach 

Duodenal ulcer vas described by Abercrombie in 1824, more definitely 
by Kraus m 1865, and more complete investigations were made by Chvostek 
m 1882 and Oppenheimer in 1891 The work of English and American 
surgeons on the diagnosis of duodenal ulcei and its treatment is worthy of 
special mention 

Statistical — Statistics m regard to gastric ulcei are, on the whole, of 
very doubtful value Those based upon chmcal obser\ation alone are 
unsatisfactory, because of the difficulties m diagnosis of obscure cases, and 
because many other conditions are often erroneously included Statistics, 
again, bearing upon pathological examinations are often insufficient, either 
from the frequency with which simple ulcers are ovei looked thiough lack 
of obsenation, oi because the healing has been so perfect that often, as 
Bramwell states, no scar at all is left behind The unsatisfactory grouping 
of cases of simple round ulcer with those due to causes of an entirely differ- 
ent nature, lenders the statistics still more unreliable Combined clinical 
statisiics show 3036 cases diagnosed as ulcer among 339,575 patients, ^ c , 
0 894 per cent Combined statistics of autopsies of various series sho^\ 2608 
ulcers out of 59,450 autopsies, ^ c , 4 4 per cent 
Geographical Distnbution — The regional differences aie great, the most 
marked being, as Rutimeyer has shown, between North America on the one 
hand, and Central Europe and England on the othei Thus ulcer occurs 
as follows 

Clinically Pathologicalb 

Per cent Per cent 


In North America 
In England 
In Germany 


0 12 to 1 28 of all cases 0 85 to 2 35 

0 74 to 2 20 of all cases 1 20 to 4 60 

0 54 to 3 00 of all cases 1 30 to 11 00 


It IS thus much less common m North America, and statistics fiom South 
America and portions of Africa show the same infrequency But, as Hov ard 
has shown, m North America itself theie are again great regional differences 
Clinically and pathologically it is commonei m the Northeast States than 
m the South (excepting San Francisco, which has the highest percentage, 
2 35), but even this last is less than half the incidence m Euiopean statis- 
tics, m which m Brinton and Lebert's series it averages about 5 per cent 
In Europe, Russia shows few cases In the St Petersburg statistics (pub- 
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lished in 1886 to 1887) theie were no cases of ulcer among 3750 admissions, 
and the autopsies likeiA ise showed it to be of great rarity, mz , 0 5 per cent 
In Denmark, on the other hand, it is much more frequent (13 to 20 per 
cent ) In Germany, accoiding to \on Sohlein, theie are few cases m the 
Rhone Valley and the Ba^arl.ln Alps, while at Kiel and at Thuiingen 
it IS found in 8 to 10 pei cent of the autopsies It is doubtful if these 
difterences aie determined, as ^on Sohlein thought, by the extra vegetable 
diet in these places, the ulcer being supposedly prevented by the potassium 
therein The theoiy does not hold good on close scrutiny One general 
rule obtains in Geimany, mz , that, as one goes from North to South, ulcer 
IS less frequent The aieiage of pathological statistics (Rutimeyer) snows 
Russia, 0 8 pel cent, Svitzeiland, 2 6 pei cent, Austiia, 4 per cent, 
Germany, 5 per cent , England, 5 pei cent , Denmaik, 16 7 pei cent , and 
Noith Ameiica, 1 3 pei cent 

Differences exist, too, foi individual cities, as the follov ing i epoi ts indicate 
Chmcalhj, Canthe’s statistics fiom the Ro^al Victoiia Hospital, Montreal, 
show that gastiic ulceis foim 0 004 pci cent of all cases admitted and 0 97 
percent of all medical admissions C P Ho^^ aid, in his collected statistics 
for America, shows that out of 161,589 medical admissions in fifteen hos- 
pitals, gastiic ulcer v as present in 0 57 per cent In Beihn, the statistics foi 
ten years, fiom 1888 to 1898, showed 1 33 pci cent , that is, 0 76 per cent 
higher than Howard’s In Edmbuigh they foimecl 2 02 pei cent of all 
admissions, and in London onh 0 78 pei cent 

Pathological statistics show' likewise a gieat laiiation In Thuringen, 
Miller and Staicke obsened it in 10 pei cent of autopsies, and Grunfeld 
found it in 20 pei cent of the Copenhagen autopsies Keating, m 1881, gave 
0 09 per cent as the cause of death in New York City in 444,564 deaths, while 
Welch’s statistics, on the othci hand, are 0 75 pei cent The average m 
Europe is much liighei, 5 per cent and more In Berthold’s Berlin series 
(262 cases) ulcei w’as present in 2 7 per cent of all autopsies The recent 
Basel statistics of Rutimeyei show' 2 06 per cent m 3000 autopsies In 
47,912 London autopsies Fenw'ick found 2079 ulceis, w'hich is equal to 4 2 
per cent , while in Europe there were 8 54 per cent 

As a cause of death ulcer occurred in 410 out of 444,564 deaths 

Etiology — Simple ulcer of the stomach has as its main etiological factors 
a destruction of gastric epithelium, disturbance of the circulation m the 
stomach, and aciditv of the gastric luice, the combination permitting aiito- 
digestion 

Age — Gastiic ulcei is commonest between tw'enty and thirty yeais of age, 
though the age incidence differs according to the sex The maionty of cases 
of ulcer occurs in males from forty to forty-five years of age, and in females 
from fifteen to thirty A'eais Combined statistics show' the average foi males 
to be 36 7 years, and for females, 27 1 yeais of age At the Royal Victoria 
Hospital, Montreal, the average age foi gastiic ulcer w'as tw'enty-sec en and 
a half years In infancy it is lare, no case occurring undei ten jears in 
262 autopsies on cases of ulcer at the Berlin Pathological Institute Cutler 
studied 29 cases, of which 6 were found immediately after birth, 8 under 
seven yeais of age, and 9 betw'een the ages of eight and thirteen >ears 
Rehn, on the other hand, collected 9 cases of simple ulcei in children, and 
Kundrat speaks of having frequently found minute pinhead-sized ulcers 
in children, w'hich, how'ever, w'ere probably the result of hemorrhage, 
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and differed thus from ordinary round ulcer Martha Wollstein, Holt, 
and others have added cases, though many experienced pediatrists hiue 
never observed a case clinically The symptoms seem less distinctive than 
m adults, and depend chiefly on evidences of blood in the vomitus or fseces, 
for which many other causes than ulcer may be found, e g , hemorrhages 
from the nose, throat, lungs, oi from the mothei’s breast, or again from 
general constitutional diseases, such as scurvy, purpura, the malignant 
exanthemata, cirrhosis of the liver, etc Perforation seems to be relatively 
more common m children than in adults Henoch, too, found ulcers not 
rarely m the newborn, and, according to Osier, they are sometimes found in 
the foetus 

An example of the presence of ulcer at the other extreme of life is reported 
by Eleanor C Jones, in a man aged eighty-four years, with a past history 
of gastric ulcer thirty years before, and in whom, at death, a fresh ulcer was 
found next to the scar of the old healed ulcer Riegefls statistical table 
(compiled from clinical cases) is interesting 


Riegel’s table The writer'a combined 


Age 

Men 

Women 

Total 


clinical statistics 


0 to 10 vears 




1 

0 14 per cent 

10 to 20 ■ “ 

8 

35 

43 

85 

12 00 

It 

20 to 30 " 

29 

62 

91 

259 

37 00 

it 

30 to 40 “ 

35 

22 

57 

186 

26 50 

it 

40 to 50 “ 

36 

11 

47 

110 

14 00 

it 

Over 50 “ 

18 

4 

22 

63 

9 00 

it 

Total 

126 

134 

260 

704 




The pathological statistical table of open ulcer gathered from the writer’s 
combined statistics is as follows 


Age 

No of cases 

0 to 10 j'ears 

1 

10 to 20 “ 

49 

20 to 30 “ 

163 

30 to 40 “ 

134 

40 to 50 “ 

142 

50 to 60 “ 

129 

60 to 70 “ 

102 

70 to 80 “ 

41 

Over 80 “ 

7 

Total 

768 


In Lebert’s statistics the mortality was gieatest between forty and sixty 
years of age According to Fenwick, 70 per cent of the ulcers under thirty 
years of age are acute, and only 7 per cent are chionic 

Sex — Statistics on this point vary greatly, and one should not attach too 
much importance to individual reports Clinically, most statistics show 
preponderance of women over men, m the proportion of 2 or 3 to 1, but 
pathologicallv the numbers are about equal m both sexes The writer’s 
combined statistics of all series give, clinically, 1 man to 2 women, and 
pathologically, 1804 men to 2912 women 
Whether gastric ulcer is more frequent m men than m women is appar- 
ently a matter of chance, so far as our present knowledge goes Thus 
while Habershon found, m 201 cases, 127 m ivomen and 74 m men, Lebert, 
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in Breslau, found ulcer in the proportion of 3 or 4 men to 1 woman, while 
Riegel, clinically, had 126 ulcers m men and 134 m women So, too, m 
Basel the autopsies show equal numbers in both sexes Friedler’s pathologi- 
cal statistics of 2200 cases give 20 per cent in women and only 1 5 per 
cent of ulcers in men, Berthold’s series, 128 men to 134 women, m 
Grunfeld’s high percentage there were 241 women to 209 men, Brmton 
found ulcers m 2 men to 1 woman, and Danzigei, vice versa 

Occupation — This has a doubtful relation to ulcer, and no walk of life 
appears to be exempt According to some authorities, cooks are predis- 
posed, and presumably because of their habit of swallowing foods which 
irritate, fiom one cause or another In Payne’s statistics only 3 out of 50 
females weie cooks Woikers in metals (Bouveret), glass and porcelain 
factories (Bernitz), who are m the habit of swallowing dust particles, are 
thought by some to be more liable, so also tailois and shoemakers, because 
of their position and occupation leading to abdominal pressure 

Trauma — As a cause of gastric ulcer, this may be external or internal 
Internal trauma, arising from hot foods, corrosives, foreign bodies, and 
mechanical and chemical irritants, may of course pioduce gastric ulcer, but 
the character of the lesion is often entirely different from that of simple 
round ulcer External trauma, aiismg from injuries, has been frequently 
recoided as a cause The injury may be a blow or tight-lacing, ill-fitting 
corsets, or from compression, as in the case of tailors and cobblers Acker- 
mann, studying the material fiom P Cohnheim’s Berlin Policlinic, concludes 
that epigastric compression is by no means an uncommon factor m the 
causation of ulcei, and foi such conditions as these the term “occupation 
compression’’ is used Burns of the skin are indirectly related to gastric 
ulcers 

Ritter produced experimental submucous hemorrhage in dogs after 
inflicting blows on the stomach, m one case causing even a separation of 
the mucous membrane, and it was his opinion that injuries predisposed to 
ulcers through the subsequent action of the gastric juice He further 
describes an incident in which injury m the epigastric region was followed m 
eight days by hiematemesis and other signs of gasti ic ulcer Fei tig describes 
an apparently undoubted case m which, as a result of a kick in the abdomen, 
foui gastric ulcers were found at autopsy Nevertheless, as J MacFarland 
points out, such ulcers usually cicatrize quickly, taking quite another course 
from ordinary simple ulceis One may conclude, however, that such injuries 
sometimes provide the impetus for the later formation of true ulcer, and 
probably the mucous membrane is separated fiom the wall and necrosis 
occurs, thus starting the ulcerating piocess The same piobably holds true 
of the theory of Rokitansky and Rindfleisch and Key, that ulcers arise from 
hemorrhage and subsequent erosion The two processes seem different, 
but erosions, once formed, are in themselves perhaps not infrequently 
followed by simple ulcer, the stimulus being given by bacteria or chemical 
action 

This seems to be the view taken by Richardidre, whose traumatic ulcer 
cases are classed m two groups, the one, acute cases, healing rapidly, the 
other, cases running a course similar to ordinary simple chronic ulcer The 
difference in the result may depend on the condition of the gastric juice, 
especially as regards its acidity 

Violent emesis as a mechanical factor in the causation of gastric ulcer is 
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mentioned by some, but is often, doubtless, associated with underlying 
causes, such, for example, as uriemia 
Disease — Chlorosis and anwmia aie thought by many to be predisposing 
factors, and, vice versa, cluonic ulcer certainly often leads to anaemia Samuel 
and W S Fenwick hold that a definite relation exists between ulcer and 
anaemia, and 72 pei cent of then cases showed symptoms of anaemia before 
serious ulcer symptoms developed Riegel, too, regaids chlorosis as pri- 
marily inducing hypeiacidity, Aihich in turn helps to cause gastric ulcei 
Futcher examined 44 cases, and found the average to show a chlorotic anaemia 
The red cells numbeied 4,071,000, the white cells 7500, and the haemoglobin 
was 58 per cent Aftei hemonhage there was often leukocytosis, while 
the digestne leukocytosis was slight Perhaps, as Cabot and vStengel 
suggest, the chlorosis is often due to the hemoirhages, though m Fenwick’s 
case the chlorosis occuiied vithout these Mayo regards anaemia as an 
important cause, and believes that by heating the anaemia one can often 
cuie the ulcer Theie can be little doubt that ulcei occuis moie commonly 
among those v ho are anaemic than m peisons in perfect health 

Aitenoscleiosis and endocarditis seem at times to be etiological factors 
In Howard’s cases, 48 8 per cent had sclerosed vessels, and m 22 per cent the 
condition was marked The Basel clime showed 14 5 per cent to ha^e 
some disease of the circulatoiy system 

Pievious gasti ic twuhle as an etiological factoi is haid to estimate Mathieu, 
Galhard, and otheis legaid gastritis as impoitant, especially if combined 
^\lth hypeiacidity, all the moie so if localised inflammatory plaques exist 
associated with it It is difficult to dran the line between the symptoms 
of slight gastiic disturbances and the eaily signs of ulcei, so that a 
supposed preliminary gastritis may meiely haye been the indefinite symp- 
toms induced by the alieady existing ulcer apait fiom any inflammation 
of the stomach The reseaiches of C H Millei vould indicate that in- 
flammatory swelling and rupture of lymphoid follicles ma^ induce erosions 
which possibly develop latei into tiue ulcers, and in this way, it is true, a 
definite relation might be said to exist between gastritis and ulcer 

Dietetic Errors — Dietetic errors are scaicely a factor per se m the causa- 
tion of true gastric ulcei Neithei alcohol (despite the vievs of G de la 
Tourette and others) nor coaise ^egetables and indigestible foods can be 
regarded as frequent antecedents, noi, again, aie poisons in themselves a 
cause 

Infections — Letulle found gastric ulcer in a man suffeiing fiom dysentery, 
and isolated bacteiia fiom the stools, which Avhen injected in puie cultures 
into guinea-pigs produced specific eiosions and ulcerations Pie Avas of 
the opinion that some ulcei s, at least, might be due to bacteiial iiwasion 
Chantemesse and Widal pioduced typical perforating ulcei s by intioducing 
the bacillus of dysentery directly into the stomach of guinea-pigs Erosions 
and ulcers are frequently found in general infections, c g , pyiemia, but in 
most cases of true ulcer bacteiial invasion is scarcely the cause, though 
Mai tin behcA^es the pyloric site of ulcer faA'ors the bacterial theory, because 
these parts are less subject to the antiseptic action of the gasti ic juice 

Syphilis, by producing vascular changes m general, may predispose to 
gastric ulcer There is no relation betAAmen the specific syphilitic gasti ic 
ulcer and simple lound ulcer There AA'as a previous luetic histoiy m 10 
per cent of Engel’s cases and 20 per cent of Lang’s 
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Tiihci culons as an etiological factoi has an exticmely doubtful relation 
to gastric iilcei, although, of couise, tuberculous ulcers of the stomach, as 
CMdence of the specific infection, are no longei larities They are usually 
multijjle Perhaps 20 pei cent of patients with ulcer die of tubeiculosis 
In 6 out of 22 fatal open ulcei cases in Montreal, pulmonary tuberculosis 
existed, but m ovei half of these it had no lelation to the cause of death 

The same may be said of trichiniasis and infections geneially, which are 
a frequent cause of gastiic ulcers of another type Round ulcer is a pure 
necrosis, and is not an infection so far as oui present knowledge is able to 
demonstiate 

Pathogenesis — The folloii mg facts may be accepted as proven 

1 Gastric ulcer occuis ivherevei gastric ]uice flows 

2 The process in its earliest stages is essentially a necrosis 

3 Healing is pi evented in some way by the action of the gastric juice 

The relation of trauma and infection has already been discussed 

The Relation of Hyperacidity to Gastnc Ulcer — One cannot accept the 
statement made m recent years, that hydrochloiic acid is regularly increased 
m gastric ulcer, and that statistics vaiy so gieatly m this particular must be 
due either in pait to chance or to varying ideas as to vhat constitutes 
hyperchloihydria, what means are employed in testing, and by what color 
reactions, etc , one should be guided Perhaps, too, regional differences 
are of some impoitance Recently, Ewald, out of 132 cases found hyper- 
acidity m 34 1 per cent , subacidity m 9 per cent , and noimal acidity in 
56 8 pel cent Lenhartz, out of 13 cases, found hyperacidity in only 3, and 
subacidity oi anacidity in 5 Wirsung found 42 pei cent of his cases with 
hyperacidity, and Wagnci an equal number Einhorn found in America 
that most of his ulcer cases shov ed hypei acidity, as also did Robin in Fiance 
and Fenwick in England (75 per cent ) Riegel’s original statement, there- 
fore, that hypeiacidity is the lule, can scaicely be accepted m view of 
subsequent analysis Rutimeyei, in 162 cases (36 men, 126 women), found 
42 5 pel cent with hyperacidity and 57 4 pei cent with the acidity normal 
or diminished He found hyperacidity lelatively much more frequent m 
men 

The following statements may be regarded as justifiable m the present 
state of oui knowledge 

1 Gastric ulcers occui only in those regions where hydrochloric acid 
flows, hyperacidity is common in gastric ulcer, though m many cases theie 
IS no mciease of hydrochloric acid, in fact, theie may be anacidity The 
amount of acid in cases of ulcer varies, too, at different stages and periods 
of the malady It is probably gi eater at the time immediately preceding or 
following a hemoirhage Many exceptions to tins occui 

2 Hyperacidity is common m the absence of gastiic ulcer 

3 In itself it IS insufficient as a cause to produce gastric ulcer 

4 It occurs commonly m chlorosis, and thus may be an additional indirect 
factor in the etiology 

5 Hyperacidity may induce gastric ulcer, when through any cause a 
portion of the mucous membrane is injured, and by virtue of the acid the 
ends of any exposed vessels are contracted, thereby inducing local anaemia 
and necrosis 

6 Hyperacidity prevents healing of gastiic ulcer, as has been demon- 
strated by hlatthes in his experiments on dogs, m which traumatic ulcers of 
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the stomach were prevented from healing by irrigation with 0 56 per cent 
solution of hydrochloric acid In these casts hyperacidity does not form 
ulceis, but causes them to become chronic Richardiere divided traumatic 
gastiic ulcers into h\o classes (a) Those which heal quickly because the 
gastric juice is noimal (h) Those Inch heal sloi\ ly and form typical simple 
uleexs because hyperaciditv c\ists 

7 Secondary ulceis which form after gastro-entei ostomy are probably 
associated with excessue hydiochloric acid secietion 

8 Hypei secretion sometimes occurs m gastric ulcer, and m such cases 
the hyperacidity is especially great and constant 

The Circulatory System m Relation to Ulcer — Vaiious conditions are re- 
garded as possible factors aiding m ulcer formation, as was mentioned by 
Morris m 1800 The mam featuies aie stasis oi local aniemia of the 
gastric wall, allowing the gastiic juice to digest the part thus rendered less 
resistant 

1 Virchow regarded cmhohsm as one factoi, though not the exclusive one 
It was found that in heart lesions, etc , emboli existed and seemed to cause 
ulcers, as they do infarcts m other oigans, and again, where ulcers existed 
without other lesions, emboli i\ere sometimes found to correspond Orth 
regarded the oval, oblique shape of many ulcers as proof, too, of this theory, 
the shape and site coiiesponding often to arterial distribution Expeiimental 
proofs have also been biought forwaid, c g , Panum injected wax emulsions 
into the general arteiial cii dilation (femoral) of dogs Cohnheimdid the 
same with chromate of lead injected locally into the coionaiy arteries of the 
stomachs of dogs Each experimenter in this way pioduced gastric ulceis 

Against Virchow’s embolic theoxy it may be aigued (a) Cohnheim 
show'ed that gastiic aiteries aic not terminal, thett a large capillary netw'ork 
terminates the arterial supply, that necrosis could only occui, therefore, in a 
very limited area of mucous meinbiane Embolism m such a way is, there- 
fore, exceptional (6) Emboli axe not aUvays found (c) Ulcers occur most 
frequently when no cause of embolism exists, and in young people Ligation 
of the arteries of the mucosa produce ulcers, but not so ivith ligation of the 
trunks outside of the mucous membrane 

2 Virchow'^ added thomhosis as an additional predisposing cause The 
same line of argument holds here, for w hile gastric arteries do often show 
endarteritis even wnth obliteration, yet this is xather a result than a cause of 
ulcer, and in any case, w^ere this a factor m the causation, the extent of the 
lesion wmuld be much laxger, as the aiteries have such extensive collaterals 

3 Hemoiihagic Erosions and Snbmncons Hemoiihages — Erosions are 
com m on in the stomach, most of all near the fundus, and are small, multiple, 
and usually hemorrhagic At othex times they are abundant at the pylorus 
They are exthex superficial or involve the submucosa, show' a bloodstained, 
grayish-red fioor, w'ell-defined edges, and are more or less circular or oval m 
shape Around them the immediate vicinity of the mucosa usually show's 
hemorrhagic infiltration They seem to originate from capillary hemor- 
rhages or tiny infarcts of the submucosa 

These erosions are very common, and are frequently associated with 
chronic heart, liver, or kidney disease, and with the acute infections, they 
occur hkewnse m various cachexias and m the newborn Postoperative 
hfematemesis is usually due to these erosions The condition is certainly 
not confined to operations upon the appendix, as w as believed in France 
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(vomito-negro-appendiculaire) Many regarded these erosions as prac- 
tically similar to the ordinary acute gastric ulcer 

Authors differ as to their relation to ulcei While, foi instance, Langer- 
hans thinks, on account of their site, number, and confluence, that they are 
rather associated with inflammatory lesions and spastic contractions than 
with gastric ulcer, Gerhardt and Namverde regard them as frequent ante- 
cedents The former, indeed, regards many of them as true ulcers from 
ruptured swollen follicles, and Gaillard and others have called attention to 
the fiequent small round-cell follicular inflammation found rupturing 
toward the mucosa C H Miller expressed a similar opinion, as has already 
been mentioned 

It wmuld seem to be an easy matter to produce mere erosions, for various 
experimenters have induced the lesions m a great variety of ways Schiff 
and Ebstein found them after injuries to the brain, Ewald after section of 
the cord. Talma by increasing the tension on the stomach wall, and Muller 
by ligating the poital vein, each method yielding the experimental erosions 
Ritter, again, found the more direct injuries to the stomach wall capable of 
producing the lesion, and especially if, after inflicting blows on the abdomens 
of the animals, he mtiodiiced hydrochloric acid into the stomach 

Matthes endeavored to show that some relation existed between defects m 
the mucosa and true ulcer by a series of experiments, the fundamental idea 
of which was that ulcer followed erosions unprotected by surrounding 
folds of mucous membrane He removed bits of mucous membrane, and 
found that there was a tendency of the muscle m these regions to contract 
and thereby bring overhanging portions of mucosa together to cover over the 
defect and thus protect the bared portion against the action of the gastric 
juice Where, by artificial means, this contraction v^as prevented, the hydro- 
chloric acid would tend to prevent healing and would gradually induce a true 
ulcer, all the more so if excess of acid were introduced Where contraction 
was prevented over unbared portions of mucosa, no ulcer appeared, even if 
great excess of hydrochloric acid was introduced 

Bloch, in his experiments along these lines, maintained that the pylorus 
and lesser curvature, being less subject to contractions and having less 
heavy folds of mucous membrane as a protection, naturally were the com- 
monest sites of ulcer He thought that the erosions due to nerve lesions 
were largely explained from the fact that, as a result of the injury, muscular 
contraction of the stomach wall was lessened, and thereby the folds of mucosa 
could not protect the bared surface 

One of the great objections to these theories lies m the fact that ulcer is 
by no means common in gastrectasis, where contraction of the muscle fails 
A Schmidt, and also GrifRni and Vassale, believed muscular contractions 
had much to do with their development and healing according to the 
amount of protection afforded by the mucous membrane Still injuries of 
this kind to the mucous membrane usually heal quickly under ordinary 
conditions, and chronic round ulcer is not the type usually found as a result 
At most, such injuries may develop later into true ulcers 

4 Arterial spasm, either by itself or from muscular contraction of the 
walls acting on the traversing arteries, was thought by Klebs to be a cause 
of ulcer, but this is probably not the case and sufflcient proof is still lacking 

5 Diminished Alkalinity of the Blood — Pavy some years ago advanced 
the theory that normally the mucosa of the stomach is prevented from necrosis 
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01 digestion by the eireulating blood, that the viitue lay in its alkalinity, 
which prevented all cells in contact with it liom being digested by the 
gastiic juice -with its acid, ic, neutiahzation oecuired “ Dimimslied 
alkalinity of the blood favored autodigestion, because the action of the acid 
was not neutiahzed ” Against this it may be aigued that the lesion is local, 
while the effects of diminished alkalinity are necessarily diftuse It is not 
proven that the cells aie alkaline, even although surrounded by alkaline blood, 
or that with embolism, etc , m the stomach, it is the absence ol alkalinity 
which favored digestion of the mucous membiane Piobablj’^ the condition 
IS merely an amemic neciosis 

Again, the amount of alkalinity is small as compaied to the degree of 
acidity Samelson’s experiments show the relative unimportance of the 
chemical composition of the blood, because, by introducing large quanti- 
ties of acids into the stomachs of animals, and e\ en into the gastric vessels, 
he yet never obtained autodigestion, as long as the blood could flow unim- 
paired through the vessels of the stomach wall Jaksch again found alka- 
linity of the blood in chlorotics, so that its effect, if present, would be at 
most indirect 

Neuropathic Theory — The ejffect of an injured neivous system in producing 
gastiic ulcei has received consideration fiom many authors and much has 
been done in an expeiimental way to show a lelationship It may be said, 
however, that beyond lowciing the icsisting povci of the tissues of the 
stomach, and also inducing hypciacidity, theie is little connection between 
injury of the neivous system and the formation of gastiic ulcci Years ago 
Brown-S6quaid found ulcers developing after excision of the coipoia quad- 
iigemina, and Sclnff, Ebstein, Ewald, and otheis produced similai results 
by various injuries to the biain 

Talma faiadized the left vagus to obtain spasmodic contiactions of the 
stomach, then added hydiochloiic acid solution ovei the mucosa and obtained 
gastric ulcers, and Yzerm got similai results in 10 out of 20 labbits in vhich 
he cut the vagi below the diaphragm Some even jieifoiated, and he be- 
lieved the results weie due to spasm of the pylorus followed by interstitial 
hemorrhages and subsequent coiiosion by the gastiic juice Dalla Vedova 
again found that injuries of the coeliac axis and splanchnics caused hemoi- 
rhagic eiosions of the stomach and ncciosis in nearly half of the rabbits 
experimented upon, although he obtained negatne results on injuring the 
vagus Donati’s experiments failed to confirm Vedova’s results 

MacFailancV iy ConchiMons aic Intel csting — He regards as essential featuies 
the coiiosive action of the gastric juice, which is merely an accident acting 
upon a more impoitant featuic, namely, the diminished resistance locally 
of the tissues, due to some change nutiitional and vasculai, whether depend- 
ing on injuries of the small vessels fiom overdistention, pressure, embolism, 
thrombosis, infection, intoxication, or defective inneivation, which or how 
many of these may be present is still an open question The nature of the 
lessened resistance is unknown, just as is the nature of immunity of living 
tissue to its own products Weinland’s recent view, based on studies of 
immunity, regards ulcer as a destruction of epithelium due to the result of 
failure in these cells to produce an antibody which antagonizes the digestion 
of vital tissues by the ferments, ^ e , an antipepsin, this failuie may be the 
conequences of hyperacidity of the media, oi else the destruction of an anti- 
pepsin in hyperacid media But heie, again, if this be the case, why should 
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the lesion be only local, and secondly, it is not the pepsin, but the ly^dio- 
chloiic acid, which docs the harm INIacCallum has suggested that all 
tissues may have an antifei ment, \\ Inch is specific for the individual oi the 
species, against a digestive feiment of the same species 
Morbid Anatomy — Situation — These ulceis exist wheievei the gastric 
luice flows The posteiior surface of the stomach is the commonest site, 
and ulcers aie found theie m 42 pei cent of all cases, especially near the 
pyloius and along the lessei curvature The situations are variously de- 
sciibed Welch’s statistics of 793 cases and those from collected tables 
combined are compared below 


Welch’s statistics Combined statistics 


On the lesser curvature 

Posterior v all 

Pylorus 

Anterior wall 

Cardia 

Fundus 

Greater curvature 

Anterior and posterioi -nails togethei 


28S or 36 pei cent 
235 or 30 “ 

95 or 12 
69 or 9 
50 or 6 
29 or 4 
27 or 3 ‘ 


726 or 35 0 pei cent 
585 or 28 0 
291 01 14 0 
182 or 9 0 “ 

131 or 6 5 “ 

62 or 30 

75 or 36 

14 01 0 67 “ 


Total 


793 


2069 


Biinton’s 206 cases show some vaiiation 

The posterior wall 
The lesser curvature 
The pylorus 

The anterior and posteiior wall 
The greater curvatuic 
The cardia 


Fenwick’s statistics give 


Pyloric region 
Middle zone 
Near the cardia 


42 0 per cent 

26 8 


15 6 

{{ 

4 0 


2 4 

it 

2 0 

it 

In 70 

In : 

cbronio ulcers 

acute < 

53 

13 

7 

14 

10 

12 


Number — These ulcers aie usually single, but often multiple Indeed, 
that they aie commonly multiple is becoming more and more lecognized 
In one of Beithold’s cases there were 34 Sometimes a perfoiated one is 
found at opeiation, and after healing another far distant may perfoiate 
In Bimton’s 463 cases, 381 had one ulcei, 57 showed two ulceis, 16 had 
three, 3 had foui , 2 had five ulcers, and 4 had more than five When mul- 
tiple they may all seem to be of the same duration, or some may be m a 
state of healing, while others seem to be quite recent Welch and otheis 
legard 20 per cent of cases as multiple, Cailess thinks acute ulcer is multiple 
m 50 pel cent , iv hile, according to Fenwick, chronic ulcer is multiple m only 
13 per cent In 13 out of 21 cases operated on and resulting fatally. Carless 
found more than one ulcer Sometimes one ulcer is m the stomach and 
another m the duodenum 

Shape — The more acute ulcers are punched out in appearance, round 
or oval and sharp m outline, while the less acute ones are shelved or terraced, 
the widest diameter and the greatest loss of substance being at the mucosa 
The ulcers become gradually narrower as one approaches the serosa (funnel 
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like) This was seen to correspond to the distribution of the bloodvessels, 
and Orth has already drawn attention to this fact The still older lesions 
are often irregular in outline, spread out, and with the mucosa rolled inward 
and thickened at the edges If extensive, they are serpiginous, and this is 


Fig 1 



Two gastnc ulcers A, showing a shelving base and central perforation, B, more superficial 

especially the case where several have fused Thickening and raising of 
the edges occur as the ulcer gets older Often they are saucer-hke, with 
bevelled edges, and rounded out or concave 

Cicatrization may often be seen progressing in various portions of the 
walls The muscle beneath is shrunken, the floor is smooth and grayish 
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bro\\n or led, raiely ragged It is generally covered with some necrotic 
tissue, and in old ulcers with indolent gianulation tissue Sometimes theie 
IS a hcmoirhagie exudate 

Adhesions may occui to any suiioundmg or neighboimg tissue oi 
oigan 

Size — ^The usual size varies from 2 cm in diametei to 3 to 4 cm , m many 
instances, however, they may be as small as 1 cm or less, or, again, as laigc 
as 10 em m diameter, sometimes even forming a ring, more or less completely 
surrounding the organ Peabody records one measuring 19 by 10 cm 

Microscopic Examination — The lesion is essentially a neerosis Th^^re is 
very little inflammation or sign of healing in acute round ulcer, and even m 
many older ones, hence the slow repair, resembling somewhat the idem 
perforaiis pedis Theie are, moreover, some signs of digestion, bacteiia 
and moulds are also often present 

Healing amL Cicat) izaiion aie Common — Undoubtedly many ulceis occur 
and heal without gnmg symptoms of any kind Many are superficial 
eiosions rather than ulceis and healing occurs with gianulations from the 
submucosa and scar formation At all events, the frequent presence of 
scars and little fibroid areas suggests the possibility of ulcer as the cause of 
these The healing process commences from the sides and flooi of the ulcer 
There is proliferation of the adjoining fibrous and glandular tissues, the 
edges become indurated, and the margins are more indefinite and irregular 
in outline, with signs of puckering and contraction The gland stiuctures 
are repaired to a limited extent only, the new tubules aie small and atypical, 
not like the oiiginal epithelial structures, but with cylindrical cells often 
ai ranged around the lumen, with no opening toward the stomach cavity and 
no secretion from the cells The granulations aie usually indolent, the 
healing slow and irregular, lathei than showing well-defined scars Some- 
times in old ulcers the healing process leaves chronic inflammatory areas 
which tend to erosion and lecuirent bleeding This may be severe and even 
fatal if large vessels are involved The area of stomach around old ulcers 
IS often infiltrated to a great extent ^\ ith small cells and fibroblasts Where 
muscle tissue is lost, it is replaced by fibrous tissue 

Scars vary m size, and according to then size and situation and to the 
amount of contraction which follows the healing process, they may or may 
not cause perceptible deformities in the organ and corresponding functional 
disturbance The deformities thus caused comprise hour-glass contraction, 
pyloric stenosis and gastrectasis, and other irregularities with or without 
obstruction 

Perforation occurs when the ulcer penetrates down to the serosa before 
adhesions have formed, and for this reason it naturally occurs most com- 
monly on the anterior wall 

Surgical experience does not always show that hyperacidity prevents 
healing, and after many operations on stomachs with increased secretion of 
hydrochloric acid healing results without trouble 

Symptoms — ^Latency — ^There may be no characteristic symptoms, and 
the first discovery of a gastric ulcer may be made unexpectedly at autopsy 
Stoll found it latent m 27 per cent of the cases m which it occurred m 3476 
autopsies, Savariaud m 20 per cent , Lebert found that 15 per cent of 110 
cases were latent until severe symptoms aiose Then, again, the first evidence 
maj be a sudden or perhaps fatal hemorrhage, or the peritonitis following a 
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puforation may give the fiist indication to the ]D.itient oi ph'^sician (hat 
ulcei has been present, even altei months ot vh.it seemed an oidmaiy 
chionic dyspepsia The symptoms may simulate spinal disease, hysteiia, 
hypeiacidity, and only upon the appeaiance of moie serious signs does the 
diagnosis become cleai It may be latent, even if peifoiation has taken 
place, as m one instance m vhich an ulcei giving suspicious signs of per- 
foiation remained quiescent The patient foi some days after the eient 
seemed to impiovc, and theie was little oi no tenderness m the abdomen 
Several weeks later an .abscess developed m the pehis, vhich vas opened 
per vagmam and diained, and the autopsy leiealcd the oiigin to be in a 
fistulous opening from a perfoiated gastric ulcer Ashhiirst lecoids a similai 
case of interest 

Sometimes nothing but backache occuis, as m the case of Benekc, where 
for years this was the only symptom, a sudden peiitonitis, howeier, from 
perforation, caused death, and the autopsy showed old adhesions of the liver 
and a perfoiation, between the adhesions into the abdominal cavity Some- 
times spinal disease is suspected, and a plastei jacket has ei en been put on 

General Symptoms — Dyspepna — While the cardinal signs are pain aftei 
eating, epigastric tenderness, vomiting, and hiematemesis, >ct often, perhaps 
even as a rule, the symptoms are less definite and dyspepsia is the only 
evidence to be found, ivitli perhaps a little a omiting or leguigitation There 
may be a sense of fulness, v eight, distention, and gaseous ciuctations 
With these there may be pyrosis, occurring during the digcstne period, 
or theie may be mere gnawing or burning or “ hcisshmqn” (from hyper- 
acidity) Orthoform has been used as a test, dulling sensitive exposed 
areas of ulcei and having no effect on mere hyperoesthctic mucous mem- 
branes Its use, hovevci, has justly been called into question, as its action 
IS unreliable 

The genet al condition of the patient, as a lule, lemams good, although 
anosmia, emaciation, and weakness, all due to local causes m the stom.ich, 
are common and sometimes marked Neivonvicss, inclanchoha, headache, 
and dizziness are fiequent, so, too, aie amcnoiiJioea and dijvncnorrhcsa 
Fever is usually absent, unless complications aiise (peritonitis, hemoi- 
rhage, etc ) Often there may be a use of 1° without complications, 
perhaps associated with amemia The appetite ixaiies, it may be excessne, 
but the patient fears to eat because of pain Tlivst is common Consti- 
pation IS the rule because of i^arious factois, c g , sex, food, anasmia, lack 
of exercise, and vomiting The stools may shoiv blood 

The wine is lessened in quantity A\hen Aomiting occuis oi ivlien less 
nourishment is taken It is usually less acid than noimal, especially vhen 
gastric hyperacidity is present Indeed, it is often alkaline, more particu- 
larly if gastrectasis be present, and then, if there be fei mentation in the stom- 
ach, the urine will shoiv excess of ethereal sulphates and indican Acetone 
and diacetic acid are sometimes present, and one may even have serious 
acidosis Other alterations are unimpoitant Sometimes theie is albumin, 
and, as has been shovn by von Noorden, not uncommonly after severe 
pain Dreschfeld found albumoses occasionally present 

Special Symptoms — Pam — The pain m gastiic ulcer is one of the most 
prominent features of the symptom complex, and is vai lously described as 
boring, burning, gnawing, cutting, and tearing, rarely lancinating or cramp- 
hke, sometimes merely a dull ache, paroxysmal m character, and at times 
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excruciating, not infrequently it ladiates to the back Sometimes it is a 
mere burning sensation, especially with an empty stomach, and is often 
leheved by food Pam occurs m over 90 per cent of all cases 

Time of Afpeaiancc — It occurs during the digestive period either at once 
after taking food, or at the height of digestion, the hyperacidity increases it 
When the ulcer is at the pyloius the pain may not appear for from three to 
four hours aftei meals, this being about the only condition m which the time 
of the pain gives a clue to the location of the ulcer Riegel la>s stress on 
the nic of the pain as an important featuie because he found left-sided gastric 
pain, which is constant or intermittently piogressive, to be a sure sign of 
ulcer Pam is found under the costal edge, at fiist only slight and pai- 
oxysmal, but latei on it becomes moie constant and is accompanied by 
\omitmg This gives a clue to the eaily diagnosis before ticatiices form 
01 abnoimal shapes occur The features of this left-sided gastric pain are 
these theie is an absence of any othei cause foi it, it is not a leflex pain, 
because such pains aie situated m the median line oi are iight-sided, and 
again, it is constant, worse aftei meals, alwa 3 ’S m the same spot, and grad- 
ually leads to emesis The onset of the pain thiee oi four houis aftei meals 
IS also common to duodenal ulcer 

Effect of Food upon Pain — It is distinctly aggravated bj’^ a large amount 
of food 01 by food that is solid, but theie aie many exceptions, and food 
sometimes gives lelief, especially albuminous food, if there be hypeiacidit}' 
Sometimes, too, there is no lelation •\\hatt\ci between the food ingested and 
the onset of the pain Rutimeyer found this to be the case m 14 per cent 
of his 200 cases Pei haps, as some haie observed, ■when no pain exists the 
prognosis is more gra^e, and jet aftei all there are many healed latent 
ulcers The pain is often leheved by rectal alimentation 

It IS frequently localized and neaily always leferied to the same spot m 
the epigastiium below the xiphoid cartilage Pressure of the hand oi clothing 
usually aggrai ates it, but m some cases, on the contrary, it gives relief 
It may or may not be altered by a change of posture One maj’’ say, 
as a general rule, that the effects of posture gn e no clue to the site of the 
ulcer, on the contrarj, one may easily be misled thiough draw'ing false 
conclusions 

Tendcincsi — Two spots of tenderness usuallj' exist (1) Epigastiic and 
(2) dorsal The most tender spot is usually m the midline of the epi- 
gastrium below the xiphoid caitilage, and sometimes a little to the left, or 
it may be located 2 or 3 cm to the left of the spine betw'een the tenth and 
twelfth dorsal vertebiie It is an important diagnostic feature that the 
tenderness of the stomach coiiesponds to the seat of the pain after eating, 
and that the situation of this tenderness raiety vanes during the whole 
course of the maladj The algesimeter of Boas, wdiich has been used to 
deteimine the degree of sensitiveness, is supposed to indicate ulcer from 
epigastric sensitiveness to a pressure of 4 Kg oi less, and at the dorsal 
point to 5 Kg Women aie moie sensitne than men 

The cause of the pain %aries, it being apparently due sometimes to food, 
sometimes to the gastric movements, or to involvement of the peritoneum 
Scars do not usuallj'^ cause pain unless there aie adhesions Accoiding to 
Mansell Moulhn, how'evei, the gastric mucosa is non-sensitne, and hence 
the pain is not due to any exposed nenes in the ulcer, for there aie none (at 
all events, probably no afferent scnsorvnerv^es), but rather to an inflammation 



190 


DISEASES OF THE ALIMENTARY TRACT 


of the lymphatics near the ulcer and extension to the parietal peritoneum 
The woik of Fallow would seem to contradict the statements ol Moulhn 

Lenander regarded the pain as due to adhesions or a subserous lym- 
phangitis about the coehac axis, while J Mackenzie holds that it is viscero- 
sensory reflex — a referred pain — and that the tenderness depends on mus- 
cular and cutaneous conditions rather than on the organic change m the 
stomach itself 

Vomiting is perhaps less constant than the pain, though Baltimore and 
Boston cases show the reverse In Fenwick’s 265 cases, 72 had vomiting, 
v\ hile pain was present m 100 per cent , and hmmatemesis, including melaena, 
m 71 per cent Canthe found vomiting m 79 out of 85 of his cases m 
Montreal Many other statistics give even higher figures There may be 
merely nausea and flatulence without vomiting, or, again, the vomiting may 
appear only at intervals of a week or more It has a very definite relation 
to pain, by which it is usually preceded There is often no nausea, as one 
might naturally expect if the pain is the chief cause of the vomiting It 
occuis sometimes immediately after taking food, but usually one, turn, or 
three hours later, that is, during digestion and generally at its height The 
pain IS relieved by it To some extent the onset of the vomiting depends 
upon the quality of the food, and occurs less often after taking fluids than 
after solids, it is especially easily induced by coarse, heav}"^ foods Perhaps 
sometimes the i omiting depends on infection from the mouth, through the 
sv allowing of bacteria In more or less acute ulcei there are no signs of 
motor insufficiency, and the vomitus consists merely of the food taken, in 
the older ulcers, where perhaps pyloric obstruction has already occuried 
and the stomach is dilated, the usual vomitus of motor insuflBciency and 
gastrectasis may be piesent The vomitus varies according to the food 
taken and the length of its sojourn in the stomach As hyperacidity is 
usually present, one finds, as a rule, that digestion is quick and the albumins 
are well divided, although at other times the food is quite undigested, the 
vomitus acid, and the teeth are thereby put on edge 

Hcemaiemens — Blood is frequently present m the vomitus, and occurs in 
more than 25 per cent of all cases of gastric ulcer In the statistics of the 
Unnersity College Hospital, the percentage was 84, at the Royal Victoria 
Hospital 60 per cent had hemoi rhage Combined statistics collected from 
all sources, ho\i ever, gn e hemorrhage m only 28 per cent of ulcer cases It 
IS veil to remember, m this connection, the many other causes of lirema- 
temesis that may exist, especially erosions of the mucosa The oozing of 
blood may under such conditions be so great as to end fatallj’^, and yet at 
autopsy show no signs of its origin (Vide diagnosis of gastric ulcer for 
consideration of the various causes, e g ascular disturbance, especially 
in mitral disease, cirrhosis of the h\er, splenic amemia, leuksemia, and in 
other blood dyscrasias, urtemia, ^arlous disorders of the mouth, throat, 
and lungs, tabes dorsalis, fraud, ingestion of wine, ice, fruit, coffee, fruit 
juices, etc ) 

The source of the blood in gastric ulcer is usually arterial, the vessel 
becoming eroded during the development of the ulcer At othei times 
there may be simply a vein oi capillary opened vith slow oozing, or, again, 
there may be merely pore-hke erosions of the kind referred to by Dieulafoy 
as “exulceratio simplex ” Savariaud found m 54 cases that the hemorrhage 
was venous in 4, from the splenic artery in 17, from the coronary artery in 0, 
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from the pancreatico-duodenalis in 7, from the gastric arteries in 10, while 
m 10 others the source was undetermined 

One cannot always tell fiom the amount of blood what is the actual vas- 
cular source The hemorrhage may be severe or slight It may be fatal 
at once even before ejection from the stomach, the “h^morragie foudroy- 
ante,” where a large artery is eroded , such cases form 3 to 5 per cent of 
all fatal ulcers Thanks to surgical intervention in recent years, the per- 
centage IS lessening constantly and progressively Again, the blood may 
be vomited in large amount, or one may get, as is more common, especially 
m the more chionic cases, lepeated hemorrhages of varying amounts 
Hemorrhages are fatal in a large number of cases, according to Rodman m 
40 per cent and according to Mayo Robson m 64 2 per cent Hemorihage 
certainly forms about 20 per cent of all the causes of death m ulcer 
Sometimes the bleeding is more latent, being not visible to the naked eye 
either m the vomitus or faeces, although minuter methods of detection reveal 
its presence These “occult bleedings” have assumed a great importance 
m diagnosis m the last two years and much v ork has been done to enhance 
the value of this method 

Symptovis and Stg7is of H ocmatemesis — The hemorrhage comes on usually 
after meals, probably owing to the action of digestion and the existence of 
distention, or, again, it may appeal immediately subsequent to some effort 
or strain, such as from vomiting or defecation Usually when theie is a 
seiious hemorrhage the patient vomits a large amount of bloody fluid, 
becomes pale, cold, and clammy, complains of dizziness, is often semi- 
conscious or more or less collapsed Headache and thirst follow The 
pulse IS rapid and small, and there is dyspnoea or sighing, and often a warm 
feeling in the epigastrium is complained of If recovery occurs, the reaction 
IS apt to come on with fever 

The vomited blood may be bright or dark in color, bright if the vomiting 
be arterial, copious, and rapidly following upon escape of the blood from 
the vessel, because the corpuscles are comparatively unehanged It is more 
usually dark led, sometimes brown, resembling coffee-grounds, the hiemo- 
globm having been changed to methsemoglobin by the hydrochloric acid, and 
few corpuscles are left unaltered The vomitus, which may be copious, 
contains coagula, bits of food, is usually acid m reaction, and de^mid of 
froth There may be lessei repetitions of the hemorrhage, or after the one 
large one theie may be spontaneous cessation Hemorrhage may be divided 
into that from the acute and that fiom the chronic ulcer 

In the acnte ulcei there may be a spontaneous, abiupt, and alarming 
onset, without previous warning and histoiy Much blood is lost quickly, 
and the patient either soon dies or the hemorrhage ceases of itself, with only 
slight repetitions and with amemia, or theie may be an abrupt onset, with 
short intermissions before one or more recurrences 
In chonic ulcer, on the other hand, the hemorrhage varies much There 
IS a histoiy of chronic indigestion with vomiting for some time previously, 
and of persistent anaemia 
Moymhan dn ided these cases into four groups 

1 The hemoirhages which are latent and insignificant 

2 Those Avhich are intermittent, infrequent, and moderate m amount 
There is no danger in these of a fatal issue 

3 Those winch have become uorse after the symptoms have developed 
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The bleeding may be copious and repeated, and tlierefoie perilous, perhaps 
even fatal 

4 Those cases in which the hemorrhage is sudden, overwhelming, and 
fatal 

Sometimes the hemorrhage is repeated m spite of caie, and according to 
Moymhan, is attributable to distention of the stomach and stretching of 
the ulcer 

Some of the blood reaches the intestines, and during the next day or tv o, 
the f feces are black or biownish black, with a shinv surface It does not, 
apparently, requiie a gieat deal of blood to produce a tarry stool, although 
Hosshn, quoted by Hovard, states that 500 cc aie necessary Sometimes 
the color is brighter according to the freshness of the blood, according to 
the amount, the rapidity of bleeding, and of its passing with the intestinal 
contents The discoloration is due to the intimate mixing of the blood and 
chyme in the small intestines Sometimes all the blood escapes per rectum 
and there is no h.einatemesis, which occurs vhen the bleeding is more 
gradual oi the ulcer nearer the duodenum, vith less tendency for \omiting 

“Occult Bleeding” — Strauss first drew attention to this \aluable sign, 
and 111 1902 Boas shoved the diagnostic significance of the constant presence 
of occult blood in cancer of the stomach, and, following upon his observations, 
Kochmann, Schloss, Hartmann, Rossel, Schinihnsky, Rutimeyer, Fneden- 
wald, Steele, Coivie, Dev is, Emhorn, and others have recorded their expe- 
1 lenccs, all of v Inch tend to shoiv that the examination of gastric contents, 
\omitus, or heces for evidences of hfematemcsis and its underlying cause 
has considerable diagnostic value It is a v ell-recognwed fact that much 
blood may be present in the fmces and yet go undetected, ovnng to alterations 
in its color and the nature of the diet administered Schumm belieies that 
stools may contain more than 5 per cent of blood and yet give no evidence of 
its piesence 

The examination foi occult heinoiihages must, of course, be preceded by 
the exclusion of all other sources of blood, c q , bleeding from the gums or 
nose, injuries to the gastric or oesophageal mucous membrane from passing a 
tube (m vdiich cases, however, the bright-red blood is obvious to the naked 
eye), general or systemic diseases, and diseases of the digestive organs 
Of the geneial sjstemic diseases, one considers especially hmmophilia, pur- 
pura, scuivy, typhoid fevei, artei losclerosis, and tabes with gastric crises 

There are two othei classes of diseases of the ahmentaiv tract in which 
this sjmiptom may appear and give rise to some confusion in the diagnosis 

1 Malignant tumois of the gastro-intestinal tract and of the pancreas or 
liver with ulceration, and also hemorrhagic panel eatitis These give marked 
and often constant leactions 

2 Stenosing gastiitis, alcoholic gastritis, polypi, intestinal parasites, 
tubeiculosis, syphilitic oi simple catairhal ulceration of the bowel — also 
hemorrhoids, fistula, and fissure All of these give constant and marked 
reactions The ingestion of much ra^v oi ill-cooked beef (200 gm ), blood 
sausage, etc , will hkevnse give positne leactions 

Extreme care in the piehmmary dieting for these tests is unnecessary, 
for, as a matter of fact, there are but a feyv meats which yield positn e 
leactions (e q , the above-mentioned ra^v, minced beef and iich beefsteak 
and blood sausages), and the quantity must be over 200 grams Well-boiled 
oi 1 ousted meat does not inteifcrc vnth the tests 
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In suspected ulcei it is especially useful to cvamine the faeces after pain 
for the presence of blood The following tests aie of use (1) Microscopic, 
for blood cells and pigment (2) Spectroscopic (3) Microchemical, z e , 
Teichmann’s test (4) Chemical Wlicie pai tides of mateiial aie found, 
resembling blood, one may meiely use the micioscope for the detection of 
blood cells and pigment, ind may leadily deteimine their piesence m a 
few^ moments Wheie doubt still exists, one may use the spectroscope wuth 
advantage 

Sped) o’icopic Ted — Dissohe a poition of the faeces m a small amount of 
watci, add concentiated acetic acid, filtei, and shake up the filtrate ivith 
ethei If blood exists, the ethei becomes leddish brown and the spectium 
show's the bioad absoiption bands of acid haematin in the led It is less 
delicate than some of the chemical tests and more cumbeisome 

The Mtc) ochemical Test of Tnchmann — This has been known for 
upwxud of fifty yeais One mixes f-seces and sodium chloiide civstals on a 
glass slide and adds a coveishp Then a drop of glacial acetic acid is 
allow'ed to trickle beneath, the slide is heated over the flame and the acetic 
acid steamed off, diop by diop moie glacial acetic acid is added until the 
fluid becomes a distinct biowm It is A\ell not to boil Then it is evapo- 
rated in the an and examined for tlie ciystals of hasmatm hydrochlorate 
(luEimn), t e , led-browm rhombic plates of small size The test is good m 
dilutions of 1 to 20,000, but it is not ahvays leliable, or so delicate as some 
of the chemical tests employed 

Chemical Tests — 1 Guaiac Resin Many modifications of the original 
test as desciibed by Schonbein, ^an Deen, His, Weber, and otheis have been 
made, and probably that of Cow'ie is most suitable His diiections are as 
follow's To one gram of stool, wdiich has been softened, if necessary, by as 
few' drops of w'atei as possible, about 4 or 5 cc of glacial acetic acid are 
added and intimateb mixed This is best accomplished by rubbing up 
m a glass mortar To the above mixture add 30 cc of ether and allow' to 
extract for several minutes, after thoioughly shaking or mixing To 1 or 2 cc 
of the extract, w'hich is perfectly clear and can be decanted off, add an equal 
amount of distilled w'ater and shake thoroughly To the resulting mixture 
add a few' granules of pow'deied guaiac resin, an amount that w'lll be held on 
the tip of a small knife blade, this is allowed to dissolve, and the tube is 
agitated thoioughly 

Thirty diops of old w'atei-w'hite chemically puie tuipentme are now' 
added and thoroughly mixed with the contents of the tube, which is set 
aside against the light or in fiont of a W'hite surface 

If blood IS piesent to the amount of 1 milligram to 1 gram of stool, a 
distinct light-blue color develops quickly in the upper half of the mixtuie, 
remains for a short time, and gradually disappears Larger amounts of 
blood cause a more intense blue, but almost ahvays a turbid or opaque blue, 
often the color of a turquoise If the reaction is intense, it may be better 
seen if about 10 cc of ether be added to the original extract If smaller 
amounts of blood are present, the reaction may assume a smoky grass- 
green color In such cases other tests, e q , benzidm should be tried as a 
control 

Dew IS emphasizes the fact that “w'hen tuipentme is used as the oxidizing 
agent, it should be perfectly pure and clear, and before use should be ex- 
posed to the air in an open dish and in a dark place tor at least a month, 

VOL V — 13 
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afterward it should be kept in a bottle uncorked and only lightly protected 
with cotton ” 

The Aloin Test — ^Tbis was first described by Klunge and later by Rossel 
A few grains of powdered aloin are placed in a clean test-tube and about 
10 cc of 75 per cent alcohol are added This yellow solution is used and 
the test performed as in the case of the guaiacum method The resulting 
positive reaction gives a pinkish or darker led color, which m some instances 
IS delayed for ten or fifteen minutes Delayed reactions are doubtful, and 
the addition of chloroform hastens the test The value of this reaction is 
about the same as that of the guaiac test 

The Benzxdvn Test — This is probably the most suitable of all the chemical 
tests First used by the Adlers m 1904, benzidin, one of the diphenyl group, 
has been recognized as the most delicate test hitherto employee! for the 
detection of occult blood, giving positive results m blood dilutions of 0 001 
per cent The quality of the benzidin is of importance for its delicacy of 
leaction 

The test as modified by Schlesmgei and Holst is as follows A knife- 
pointful of benzidin is added to 2 cc of glacial acetic acid m a clean test 
tube A solution quickly ensues after shaking In anothei test tube a 
tiny portion of faeces (size of a pea) is well mived with 2 cc of water, closed 
lightly and heated to lioiling point The leagent foi use is made by mixing 
10 or 15 drops of the benzidin solution with 2 or 3 cc of a 3 pei cent solution 
of hydiogen peroxide A few drops of the faeces mixtuie are added to this, 
and m the piesence of blood a gieen or blue coloi appears m one or two 
minutes If much blood be present, the blue color predominates 

Emhorn has simplified the test by preparing a Benzidin paper, made by 
moistening filter paper with a saturated solution of benzidin and glacial 
acetic acid and drying it (One must avoid contact with the fingers, as a 
drop of perspiration causes a similar reaction ) His method is as follows 
A piece of benzidin paper is immersed in the solution to be examined and a 
few drops of hydrogen peroxide are added The paper is placed on a white 
porcelain dish and examined for the development of the blue color This 
appears m positive reactions within one minute, or in great dilutions after 
a somewhat longer interval Certain precautions must be observed in 
Emhoin’s modification Farina and boiled potato produce a reaction, so 
that m examination of the gastric contents the liquid parts alone must be 
used Hydrochloric acid may likewise cause a reaction, but this is de- 
layed beyond two minutes, so that one minute should be the maximal time 
limit for deciding upon a positive reaction 

The paper method is recommended as a xmluable prehminaiy test, which, 
if doubtful, must be confirmed by the aloin ether extract method For 
examination of the stools, one takes a small piece of the faeces, rubbing it 
up with 2 cc of water, and immersing the benzidin paper The hydrogen 
peroxide is then added and the color reaction observed Certain limitations 
of this test must be noted Some salts of iron, some organic fiuids, e g , 
saliva and sweat, certain chlorophyll-containing vegetables if unboiled, all 
may give a positive reaction The patient must therefore be dieted to 
some extent, preferably with lacto-farinaceous and egg foods The action 
of the digestive juices will not prevent a reaction 

The Valve of Examination foi Occult Bleeding — A negative result is so 
regarded only after at least three examinations have b^een made The 
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value of this finding lies in its diagnostic, prognostic, and therapeutic aid 
It IS a premonitory sign of some lesion of the mucous membrane of the 
stomach It is useful in the differentiation of neuroses, achylia, and anacidity, 
fiom certain organic lesions of the stomach The intermittent presence of 
occult hemorrhages suggests gastric ulcer, whereas their constant presence 
IS significant of carcinoma Certainly, a persistent negative result renders 
the diagnosis of cancer dubious In ulcer cases the occult bleedings are 
most constant before treatment is instituted and when pain and nausea 
aie most marked 

Rutimeyer’s statistics are of inteiest in this connection 

Ulcei Cases — The gastric contents were examined in 35 cases (90 indi- 
vidual examinations) , 13 gave positive results (37 per cent ) The faeces 
were examined in 19 cases, 8 gave positive results (42 per cent ) 

Cancel Cases — The gastric contents were examined m 27 cases (78 
individual examinations) , 26 gave positive lesults (96 per cent ) The 
fajces weie examined m 19 cases (35 individual examinations), 15 gave 
positive results (79 pei cent ) In the 27 cases vhere one oi both examina- 
tions weie made, positne lesults veie obtained in all 

The compaiative value of the test is shown by the fact that of 103 other 
gastric and intestinal diseases, only 13 pei cent gave a positive reaction 
Friedenwald and Rosenthal confiim these obsenations An examination 
made in 47 cases of chronic gastritis gave lepeated negative results after 
many obseivations as also in 15 cases of gastiic atony, in 42 cases of simple 
hyperchlorhydria, and in 25 cases of neivous dyspepsia 

As legards prognosis, the test is of value m ulcei cases, inasmuch as 
marked or increasing intensity of leaction suggests an unhealed ulcer, and 
continuance m spite of medical treatment implies need of surgical aid The 
therapeutic value of the test is obvious, and with proper treatment the occult 
bleedings dimmish 

Objective Signs — But little is to be gamed from physical examination 
of the stomach in acute ulcer Tenderness is the most reliable sign A 
localized tender spot, often no larger than 2 to 3 cm in diameter, may be 
jnesent and may be felt through to the back on deeper pressure It is found 
most often just below the xiphoid cartilage Boas lays stress on tenderness 
near the twelfth vertebia on the left side Veiy fiequently the tenderness 
IS not so localized, and a more diffuse soieness is felt in the epigastrium on 
palpation No tumor is palpable in fresh ulcei In oldei ulcers, where 
scarring has occurred to cause pyloiic obstiuction oi deformities elsewhere 
in the stomach, the objective signs may be much more marked Peristaltic 
movements, perhaps a dilated stomach, may be seen on inspection, while 
palpation may leveal a tumor of varying size, more or less movable, according 
to its situation and the presence of adhesions, situated usually at some part 
of the upper right quadrant of the abdomen Reinhardt’s cases showed 16 
with tumor, in which a small gastric ulcer w as found at autopsy Moynihan 
in 100 gastro-enterostomies with ulcer found 10 with tumor, all of them 
benign ulcers The palpable mass present is either from the thickened 
ulcei itself, fiom musculai hypertiophy oi adhesions, or from exudate 
(Gerhard t) 

Gastric Analysis. — ^This vanes according to the type of the ulcer In the 
acute forms the examination of gastric contents may shov little that is 
normal. The hydrochloric acid may be normal in amount, the proteolytic 
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digestion unimpaired, and the motor power is usually good At other 
times there mav be hyperacidity or the reverse, and motor insufficiency may 
be evident Blood is often present, and may be visible to the naked e^'e 
or found only bv micioscopic or chemical examination 

In the more chronic foims the findings will depend on the site of the 
scairing ulcer If pyloric stenosis be present, theie is usually h) peracidity 
with retention of food, good digestion of pioteids, and little or no change in 
the caiboh-ydrates Saicinm arc usually found in such cases, and also >east 
cells m abundance Blood, too, either CMdent oi occult, is common heie 
Lactic acid is piesent onlv where there is stagnation and hypochlorhydria 
Rutimeyei found motoi insufficiency of the first or second degree in 42 per 
cent of his cases 

Complications and Sequelae — The most impoitant are Perfoiative 
peiitomtis, peiigastiitis (suppuiatne and adhesne), subphremc abscess, 
fistula bet\^een the stomach and adiacent oigans, abscess of the liver, 
chronic hepatitis, acute and chiomc panel eatitis, constiiction of the bile- 
duct with ]aundice, cardiac stenosis, p\loric stenosis, defoimities of the 
stomach with dilatation or hour-glass stomach, cancer of the stomach, 
general emphysema, parotitis (sometimes in cases with perforation, and 
sometimes after hemorrhage), tetany, hemorrhage, anajima, etc 

Pengastntas — As a result of chronic ulcer, peritoneal reaction occuis in 
the MCinity, and mav be infectious in origin The lesulting inflammation 
mav be suppuratne or merely adhesne Adhesions oceui to neighboring 
organs or the paiietal peritoneum, and symptoms are thus produced which 
ma\ give a clue to the diagnosis of the complicating condition, 5 per cent 
of postmortem records show CMdence of perigastiic adhesions, and surgical 
experience indicates that these are extremeh common The adhesions form 
most commonh about the lesser cur\ature, in the imdregion in front and 
behind, where the parts, too, are most at rest, also at the extreme ends of 
the organ, cardia and pylorus, described by the French writers, as pre- 
cardiac and prepyloric perigastritis They are firm, w'ell organized, and 
thick, and extend well beyond the limits of the ulcer and in extreme condi- 
tions e\en to the pelvis The site of the ulcer determines to a laige extent 
the location of the adhesions, so that wuth ulcers of the posteiior wall the 
pancreas is involved, w hile w ith ulcers of the anterior w all and lesser cun a- 
ture there are adhesions to the left lobe of the In er, the omentum, and the 
anterior paiietal peritoneum Sometimes even the spleen is adherent 
through new-formed bands With pyloric ulcers the gall-bladder and Iner 
may each be firmly bound to the stomach, and gastrectasis thus commonly 
ensues Sometimes an hour-glass stomach is formed by means of these 
adhesions Fenwick’s statistics of 123 ulcer cases with adhesions show 


Organ 

No of cases 

Per cent 

Pancreas alone 

40 

40 ) 

Ln er alone 

33 

26 S 1 74 9 

Both pancreas and In er 

10 

8 ij 

Colon 

7 

3 7 

Ln er and colon 

4 

3 2 

Mesentere 

3 

2 4 

Spleen 

Three or more organs 

2 

13 

1 6 

12 2 


Of 17 cases analyzed bj Duplant, in 13 the adhesions wmre to the left of 
the median line, engaging the left lobe of the Iner, in the othei 4 they were 
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to the right in the pylone zone, and of these, m 3 there were adhesions to 
the gall-bladder and bile-ducts ith jaundice These figures conflict with 
Brmton’s statement that perigastritis is commonest at the pylorus and over 
the posterioi wall 

The symptoms depend on the kind of perigastritis, whether suppurative 
or adhesive, its extent, degree, and location, as well as on the way the various 
neighboring viscera are implicated It may be eonfused with gallstones 
or an angiocholecystitis, with secondary stenosis of the pylorus, or again 
V ith cancer, etc Of course, many causes other than gastiic ulcer may induce 
a pengastiitis, e gr, diseases of the gall-bladdei, liver, pancreas, plastic and 
tuberculous peritonitis, hypertrophic stenosis of the pylorus, etc The 
special features are pain, tenderness, and chronicity, without either cure or 
markedly piogressive failure of health 

Signs of ulcer have usually been present for a long time pieviously, and 
to these are added exacerbations of the gastralgic pains, often radiating to 
the back or upward, to some extent relieved by rest, and increased on foi- 
cible straightening of the trunk They have usually no relation to food 
Some loss of flesh occurs, but there is no cachexia Slight febrile attacks 
are common Ingestion of food or fasting has no effect on the symptoms 
Examination of the abdomen reveals perhaps nothing but tenderness, or 
there may be increased resistance and e\ en a definite mass, n Inch is subcostal, 
pel haps superficial 

With pyloric pengastntis the pains often radiate to the shoulder, insuffla- 
tion of the stomach gn es no aid to palpation because the adherent pylorus 
shows no changed position The mass of inflammatory tissue is fixed and 
may be coveied by the liver 

The diffeiential points are briefly A prcMous ulcer or one still unhealed, 
with a histoiy of long standing and yet an absence of cachexia and metastases, 
perhaps gastrectasis , peisistent pains more or less influenced bv postuie and 
sudden exertion, localized tenderness, occasional jaundice without involve- 
ment of the liver, periodical febrile attacks of short duration Gastric 
analjsis gives no distinctive results 

With piecmdtac pengastntis (which some legard as the commonest form) 
the signs a ary greatly There may have been signs of a persistent dyspepsia, 
with anorexia, constipation, gastric catarrh, and local tenderness, or, again, 
recurrent attacks of pain and fei^er, Avith inci easing severity and frequency 

There is definite tenderness especially beneath the left costal margin, 
the right being fiec Sometimes the pains radiate to the left breast, but not 
beloAV the navel Theie is no gastrectasis, but A'omiting is frequent Palpa- 
tion sometimes leveals a plaque-like mass suggesting the possibility of cancer 
or tuberculous peritonitis 

Perforation — This is one of the most serious complications of gastric 
ulcer, and occurs m a varying percentage of cases Some authors place it at 
15 per cent of all ulcer cases, others at 6 5 per cent , and others again much 
less (Greenough and Joshn, 3 2 per cent ) Canthe found it m 10 per cent 
of the Royal Victoria Hospital cases In Lebert’s clinical statistics of 252 
cases, the percentage w^as 3 5, Avhile Fenwuck m his 265 cases found it m 
5 5 per cent Clinically, m 1336 cases there w^ere 45 perforations, i e , 3 4 
per cent In 1615 autopsy cases there were 336 perforations, i e , 22 per 
cent 

Perforation AAmuld seem to be more common and to occur at an earlier age 
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m women than m men In 127 perforations from various sources, 99 were 
in women, i e , 76 4 per cent It may occur several times m the same person, 
as in a case reported by G R Anderson, and Mr Caird of Edmbuigh had 
a similar experience, two perforations occurring in the same patient within 
fourteen months According to Robson and Moymhan, multiple peifoia- 
tions are more common than is generally supposed (20 per cent) A 
remarkable case is reported by Keays, in which two perforations, one anteiioi 
and one posterior, seem to have occurred simultaneously, and were followed 
by a fatal result and autopsy 

Perforation occurs from the deeper extension of the ulcer, and the “depth 
of the extension seems to depend on the swe of the area and the rapidity 
of the neciosis, determining the extent to which secondary inflammatory 
thickening of the subiacent peiitoneum could occui, and also on the nature 
of the infecting germ” (Biooks) It also depends on the location m rela- 
tion to solid visceia, and an ulcei is more apt to perforate when adjacent 
to a hollow cavity For this reason perforations aie more common on the 
anterior wall, where theie is great mobility in the part and less tendency 
to the formation of adhesions The rcmlh depend upon two factois 
First, the site, and secondly, the rapidity of the ulcerative process As 
regards the ntc, Bnnton’s statistics give 70 pci cent on the anteiior wall, 
21 per cent on the lesser cmvature, and 9 per cent on the posterior wall 
If the perforation occurs on the anteiior wall, there is usually extravasation 
into the free peritoneal cavitj 

If the lesser cmvature be its location, the contents appeal in the lessei 
peritoneum, while if again the posteiioi duodenal wall be peiforatcd, it 
permits extiavasation into the cellulai tissue behind, oi else along the ascend- 
ing colon or about the kidney 

Panser and Lindner say that of 200 cases of ulcer, 190 vill be on the 
posteiioi wall and only 4 will peifoiate, vhilc of the other 10, 8^ will per- 
forate 

According to Moymhan, pciforations may be acute, subacute, or chonic 
In the acute cases, which are the severei ones, the symptoms are sudden, the 
leak is opened to the peiitoneum, and signs are general from the beginning, 
m these the perfoiation is usually on the anterior wall The subacute cases 
are those in which the stomach is empty at the time and the peiforation small 
Perhaps the omentum blocks it, oi an eaily adhesion forms with a small 
leak and a limited peritonitis oi local abscess These cases are often pre- 
ceded for some days by symptoms of pain oi tendeiness, slight oi severe, and 
perhaps only felt on movement, laughing, etc Phlegmonous gastiitis is 
very rarely the sequel of ulcer (v Mintz, Merkel, Glaser, etc ) 

The chi omc cases are those in which thei e are pi otective adhesions v Inch 
have formed befoie actual peiforation, and the symptoms are ephemeral 
or those of abscess formation elsewheie Partial or general peritonitis may 
ensue and adhesions foim between the stomach and adjacent organs, 
especially the pancreas, liver, and the omentum, we may get a subphemc 
abscess When partial the peritonitis is usually confined to the epigastrium, 
and IS, as a rule, purulent If posteiior, pus may collect in the lesser omen- 
tum Adhesions may close the foramen of Winslow and temporarily prevent 
the spread into the general peiitoneal cavity 

General peritonitis occurs chiefly when the perforation takes place rapidly 
before adhesions form 'I'he extent depends upon the time from onset, for 
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the transverse colon and the mesocolon act as temporary barriers for a few 
hours before extension occurs into the lower half of the peritoneal cavity 
(Berg) 

Course of Perforated Ulcer — Sometimes, though rarely, an acute perforatn e 
general peritonitis may heal spontaneously This is extremely rare m the 
acute cases Some subacute and chronic cases recover, although usually 
with conditions which lead to more or less chronic invalidism Statistics 
show that 95 per cent of cases untreated surgically die, that 25 per cent of 
cases operated on within twelve hours of rupture die, that 63 per cent 
of cases operated on within twelve to twenty-four hours of rupture die, 
and 95 per cent of cases operated on twenty-four hours after rupture die 
Extension may occur m almost any direction By contiguity, directly or 
indirectly, adhesions may form with adjacent oigans or tissues and the 
results vaiy, sometimes they are seiious, in which case the symptoms are 
associated with the disease of the part newdy affected, or else no serious 
symptoms develop and healing occurs Livei and panel eas Perforation 
into the liver or pancreas may occur with abscess or chronic inflammation 
m either organ There may be obstructive jaundice w'lth pressure on or 
stricture of the ducts and a catan lial cholangitis Subphremc abscess may 
occur, and was due to ulcer in 20 pei cent of 179 cases (Maydl) The portal 
vein IS sometimes invaded, and pylephlebitis follow's The gall-bladder 
may be involved and stones may fall into the stomach through the fistulous 
opening Sometimes the spleen is involved, and w'e may find a perisplenitis 
If the perfoiation penetrates the intestines, there may be a severe diarrhoea 
and bloody or purulent faeces oi faecal v'omiting A gastrocolic fistula will 
form (Murchison found 10 cases of this m 33 perforations due to ulcer ) 
Bertholdstein, of Nuremberg, records a case m a girl aged tw enty-six years, 
in wdiom perforation occurred simultaneously into the colon and the pelvis 
of the kidney, and there w^ere quantities of pus in the stools and urine, the 
patient ultimately made a good recovery 

Rarely perforations occur into the abdominal wall with an external fistula 
These cases have been studied by Murchison (12 out of 25 cases) and by 
Middeldorpf and Kronheimer Sometimes a general subcutaneous emphy- 
sema may follow such a complication The plema is not infrequently 
involved, wuth a resulting pyopneumothorax, or the lung may rarely be 
invaded and contain stomach contents Tillmann collected 12 such cases, 
all fatal The pencardium is knowm to be invaded sometimes, and even 
the left ventricle of the lieait Of the 28 cases reported by Pick, in w'hich 
the diaphragm was perforated, 10 had inv^aded the pcricaidium 
In the more chronic cases sometimes the perforation occurs at a place far 
distant from the original ulcer, by dissecting and pointing, as m one instance 
where a pelvic abscess formed and w'as drained through the v'agina some 
weeks after the perforation of the ulcer had occuried 

Perforation of a gastric ulcer sets up a geneial peritonitis, more commonly 
than d(5es a duodenal ulcer, perhaps because the duodenal contents are more 
sterile, or because there are more chances of adhesions The same rule 
applies to pyloric ulcers as compared wuth ulcers elsewhere in the stomach 
The Symptoms and Signs of Peifoiation — The early signs are the most 
characteristic, hence the importance of seeing cases early, but there are no 
pathognomonic symptoms previous to perforation The onset is usually 
sudden , indeed, the sudden pain or other distress may be the only sign of the 
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ulcei English found no history of stomach trouble for some time before 
peiforation m 11 of 50 perforation cases The patient need not be over- 
come and incapacitated at once, sometimes he is able to -walk into the 
hospital with such a perforation In one case under Seymour Taylor’s 
charge, theie was a single bloody stool as the only sign of perforation, 
without pain or abdominal signs of any kind, and a fatal result ensued ivith 
no other local development A patient of Shutei’s, of London, came running 
to his office on account of abdominal pain, and show'ed no signs of collapse 
for several days after the perforation had evidently taken place It com- 
monly follow's some stiain, such as vomiting, bodily exercise, etc , or trauma, 
or a hearty meal 

Pain IS the earliest symptom, usually referred to the epigastrium, spreading 
soon to the right and left, but not leaving its oiiginal site There is no pain 
or difficulty during micturition, dyspnoea soon follows, and deep breathing 
causes pain about the diaphragm, so that these cases are sometimes mistaken 
foi acute pleuris}’^ Collapse and prostiation supervene In some cases 
remarkably little prostration is obseived, a fact wdiich is apt to mislead, 
especially as the general signs may greatly improve after a few^ hours 
before graver symptoms develop The degree of collapse depends in large 
measure on the amount and extent of the extravasation The face is anxious, 
often pinched, and there is apt to be great restlessness The pulse is usually 
accelerated, although sometimes it is normal, and the tempeiatuie may be but 
little altered immediately after perforation has occurred Usually there is 
slight fe\er The abdomen may be flat and tense, sometimes it is distended, 
the muscles are rigid and there is diminished mobility , hvo signs of greatest 
significance Tendeiness is chiefly in the uppei abdominal 7one, mostly 
about the epigastiium and hypochondrium Eighteen out of a senes of 49 
cases were diagnosed as appendicitis Percussion may or may not gne dul- 
nesshere, and the hvei dulness need notbeobhtciated, although this depends 
m great measure on the escape of gas into the sui rounding parts The sign 
of obliteration of the liver dulness is uniehable Cases of uncomplicated 
gastric ulcer without distention of the abdomen have been published, in 
which liver dulness wms absent and in wdiich laparotomy’’ had been per- 
formed and no perforation found In 43 peiforation cases, English found 
the area of liver dulness noimal m 11, absent in 12, diminished in 20 
Even when absence of Inei dulness exists .is fai back as the midaxillary 
line, it may imply no abnormality Nor, again, is it true that w’ell-marked 
stomach tympany m the left hypochondrium excludes the possibility of per- 
foiation A valvulai perforative opening may exist alloivmg distention On 
auscultation, a friction rub can often be heaid over the diaphragm, and 
sometimes the gurgling of fluid through the perforation 

Pseudoperforation is not uncommon, i e , the signs and symptoms of per- 
foration without other anatomical lesion than mere ulcer, as m a case recorded 
by Manges, in wdiich a ivoman, aged twenty-seven y^ears, after previous signs 
of ulcer (hsematemesis, etc ), suddenly had pain and tenderness in the epi- 
gastrium, with a temperatuie of 102°, pulse 120 to 140, and marked rigidity 
Operation was performed, but no peiforation and no peiitonitis were found, 
simply the uncomplicated gastiic ulcei Leukocytosis varies m this as it 
does in the peifoiation following typhoid fevei It is commonly taught that 
vomiting never occurs after perforation, but this cannot be lelied upon, as 
experience teaches the fallacy of too strict an adherence to this general rule 
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We are told that attention should be paid to the base of the thorax on the 
left side, Avhere one often obtains restricted movement, localized pain, and 
tenderness, with dulness m the lo^^el axillary region and other signs of fluid 
(Osier) Fluid may collect beneath the diaphragm about the anterior and 
external surface of the spleen, or m the lesser peritoneum and later on the 
usual signs of general peritonitis may develop 

Cancer Developmg upon Ulcer — Ciuveilhier first suggested this possibility 
m 1835, although he believed a cancerous diathesis essential to its develop- 
ment, and Rokitansky, m 1839, noted its occuirence and the possibility of 
its frequency 

Dittiich, m 1848, analyzed 166 cases of cancel of the stomach, and found 
8 m which it seemed to have developed on an old cicatiix, and 2 wheie the 
very edge of the ulcer was the starting point of the malignant disease The 
first micioscopic examination of such a condition, howecer, vas made by 
Waldeyer, m 1867, who regarded it as the lesult of an active process in still 
fresh ulceis Later on Lebert found it in 9 out of 100 cases, and finally 
Hanser and Zenker, by caieful histological obseivations, established the 
relationship of cancer and ulcer beyond all doubt m 1883 Curiously 
enough, Kollmar neyer saw a case of the kind in tnenty years’ experience 
at Tubingen 

More and moie has the idea gained ground that ulcei is one of the common- 
est piedisposing causes of gastric cancer, until recently Graham, working at 
the Mayos’ clinic, suggested after an analysis of the cases theie that probably 
61 per cent of all their gastric cancers had a preyious history of ulcer 

That the cancer may be fiequently associated yith ulcer is further sug- 
gested by the frequency yith yliich each selects the pylorus and lesser 
curyature, and from the fact that cancels elseyheie so frequently originate 
in scais, all the more so in the stomach, yhere the cicatrices are liable to 
constant or inteimittent irritation The cases aie usually prepyloric or 
juxtapylonc 

The malignant tumoi usually arises fiom the edge of the ulcer, y here the 
glandulai loops ha^e undeigonc changes The base is smooth and hard, 
and shows less gianulations than the oidinaiy chronic ulcer The edges 
are thickened and rounded, and the mucosa itself shows further ulcerations 
and friability Theie is a tendency to adhesions of the base with neighbor- 
ing yiscera, r g , pancreas, and m this manner, too, pcrfoiations often occur 
The lemamder of the stomach may be normal 

The Symftoins and Diagnosis of Cancel Foiming on a Picviovs Ulcei — 
The transition period between the signs of the original ulcer and the onset 
of the cancer varies greatly Sometimes the duration of symptoms is short, 
so short as to make the sequence dubious, and j et full pathological proof is 
available At other times the earliest symptoms of ulcei may have existed 
so long previously as almost to have been forgotten Long periods of 
latency are common The transition is not always eas-^ to tell, and conclu- 
sions are chiefly based upon the history of the course of the malady 

In patients knou n to hai e had ulcer previouslj^, malignant development 
IS suspected where loss of weight persists with a cachexia greater than a 
mere ulcei yould ]ustify In such cases, too, there is often more pyrosis, 
although perhaps this is less severe, there is more constant pain, although 
perhaps e\en less intense, and its character alters to a more dull, sickening 
ache Tenderness is more diffuse There is more nausea and \omitmg. 
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pylorus, and therefore simulates pyloiic obstruction Avith dilatation all 
the more so as hypeiacidity usually co-e\ists and the secondaiy cavity is 
small Moynihan gives the follow mg sets ot symptoms, the result of the 
expeiience of vaiious authois Finf, m lavage of the stomach, all the fluid 
fails to return, some, which is m the secondaiy pouch, being apparently 
lost (Woelfer’s fiist sign), second, aftei las age has apparently thoroughly 
cleaned the stomach, moie contents reappcai, probably foul and esil- 
smelhng, the svashings thus being again dirty (Woclfer’s second sign), oi 
the same may be found on withdrawing the tube aftei svashmg the stomach 
clean and then passing it again, thud, the sign ot paradoxical dilatation 
(Jawoiski) , this consists m the succussion splash on palpation after appaient 
lemoval of all the gastric contents, a sign sshich is of course present because 
only the cardiac sac is emptied, fourth, after pei cussing out the stomach 
and then after distending it, a change m the position ot the distention tumoi 
IS found at times First the pioximal pouch is distended and then the distal, 
and the rrotclr is often visible between the two tumors when both paits aie 
dilated (von Eiselsberg), bubbling and smzling aie distinguished at a point 
distinct from the pylorus on dilatation (von Eiselsberg), and patients are 
sometimes themselves conscious of this and of food passing from one pouch 
to the other This may be detected b}' the stethoscope 
Diagnosis — Numerous conditionsare mistaken forgastiiculcei, inasmuch 
as the symptoms are at tunes very indefinite The essential features in the 
diagnosis are the general condition, the history, the sex, pain after taking 
food, tenderness m the epigastrium, usually o^ ci the site of the pain, vomiting, 
usually following the pain, hminatemesis, dyspepsi.i m inteivals between the 
attacks, and the presence of occult blood in the stools The diagnosis of the 
ieat of the ulcci is usually impossible The oidmary evidences mentioned 
by many writeis are now known to be quite unreliable Again there may 
be several ulceis present at the same tunc, a fact which will still more confuse 
the efforts to locate the site In typical pyloric cases, hovever, oi in duod- 
enal ulcers, it IS not so difficult The tenderness is usually to the light 
and pylorospasm may be observed The pain, although \ariable m time of 
onset, may come on at least one houi after food, and m ulceis of long duration 
there may be gastrectasis Tendeiness and a tumoi together suggest an 
ulcer of the anterior wall, but all such signs are of doubtful value Hyper- 
acidity IS scarcely m itself sufficiently common to warrant the systematic 
use of the stomach tube for diagnosis m these instances Certainly, this is 
contra-indicated when theie has been recent hemorrhage, when there is 
any suspicion of an ulcei at the cardia, or, lastly, when little doubt exists as 
to the presence of a gastric ulcei Although many assert that there is little 
danger in the careful introduction of the tube, one cannot deny that there 
IS always some risk of precipitating a perforation, of starting up a hemor- 
rhage, 01 of inducing severe vomiting, which m itself is not alw ays harm- 
less Moreover, the frequent presence of hyperacidity m so many other 
conditions, nervous and organic, renders its finding, after all, of no very gieat 
importance, while, on the other hand, its frequent absence in gastiic ulcer 
makes it still more reasonable to avoid the use of the stomach tube wdien 
no information other than this is available 

In the difeienttal diagnosis one must consider simple gastralgia, hjper- 
sesthesia, simple hyperacidity, hysteria, gastritis, pregnancy with hypere- 
mesis, uriemia, cancer, gallstones and stones m the kidney, aneurism of tlic 
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abdominal aorta, and even spinal disease, also heinoirhagic erosions with 
exfoliation 

Gastralgia — In gastialgia theie is paioxysmal pain, not directly excited 
by food, 1101 related to or legulaily affected by its ingestion Pressuie often 
lelieves the pain, theie are no tender points If there be vomiting (and 
usually this is inconstant and iiiegulai in onset), it does not necessarily gne 
lelief to the pain Digestion itself is noimal, and milk oi othei bland diets 
aie of little use in the tieatment Usually theie are eiuctations of gas -nith- 
out odoi Theie is no alteied taste m the mouth, the appetite is capricious, 
and constipation is raaiked Mucous colitis may be and often is supeiaddcd 
Epigastiic pulsation is tommon Hajinatemesis is absent, as also occult blood 
Simple Hyperchlorhydna — In this condition theie is laiely eomiting 
oi ha;matemesis, no occult hemoiihages, leiy little tenderness, if an), 
noi aie theie doisal tendei points The pain appeals fiom one to three 
houis aftei meals, sometimes at night, especially if theie be h>persecietion 
Theie aie definite nenous causes, as a lule, foi the condition, and theie is 
great relief with piopci diet, especiall) albuminous food, combined •nitli 
alkaline treatment In fact, if the hyperacidity be unyielding to tieatment 
and the pain comes on lathei soon aftci meals and with frequent relapses 
without known cause, one may suspect tlic hypeichloihvdria to be due to 
an undcilying ulcei , so usual is it foi pioper tieatment to be followed by 
successful lesults in the simplei condition 
The laboiatoiy findings can scaiccly be consideied woithless in this 
difieicntial diagnosis, but they aie certainly often misleading It is true 
that much hydiochloiic acid points moie to the possibility of ulcer, but one 
cannot lay too much stiess upon such a finding 
Simple Hypersesthesia — In this theie is usuall) pain aftei meals, wnth 
vomiting The pain, how evei, appeals at once aftei meals, and is ii respective 
of the kind of food oi of its tempeiatuie Theie is less localization of the 
tendei spots, the vomiting has more variation, and may be alwajs after 
meals, oi iriegulai, and may give no lelief Only a portion of the food is 
ejected and the nutiition may remain good The hydrochloric acid is not 
much in excess, and the lest cuic is of little avail unless through suggestion 
Occult blood IS absent 

Hystena with Voimtmg — In this theie is no se^ eie pain, as a lule, \ omiting 
comes on at once after meals, pait of the food only is ejected, especially 
liquids Theie is no local tenderness, the nutiition lemains good, dietetic 
treatment is ol no aiail and theie are stigmata of hysteria elsewhere 
Gastritis — A cause is piesent, the pain is moie diffuse, less severe, and 
not mci eased much on picssure The tongue is foul and coated The 
vomitus contains much mucus, often organic acids, and there is diminution 
m the amount of free hydrochloric acid If blood be present it is rarely 
laigc in quantity 

Pregnancy with Hyperemesis — Heie the Instoiy of the case and the local 
findings form the best means of making a diagnosis Pam is, of course, 
almost abvays absent, and there are no tender points and no bleedings, 
unless a small gastiic vessel be eroded from the strain of vomiting 

TJrsemia — Gastialgia often accompanies uiaimic symptoms, but there are 
othci signs piesent, and the mine will probablj be characteristic 

Cancer — In cancer, debility and emaciation often precede the other signs, 
the pain is moie constant and more independent of food, is often nocturnal. 
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although it IS true it may at times be quite absent, and there may be simply 
a discomfort The breath is foul and there is anorexia, as a rule, vomiting, 
which IS common, gives less relief than m ulcer The vomitus is rather that 
of motor insufficiency, and shows little or no hydrochloric acid, but usually 
some lactic acid, and other evidences of fermentation in the odor and m 
the presence of the ill-digested food and the Boas-Oppler bacilli Any 
hiematemesis that occurs is more of the character of coftee-ground vomitus 
Occult bleedings are more continuously found than m ulcer The case is 
somev hat different where ulcer exists as a pyloric tumor ith dilatation of 
the stomach, or aa here a cancerous groAvth has been engrafted upon a pre- 
vious ulcer In the first place, cancer limited to the pylorus is rare, and 
later, AAdien the tumor develops, there are other signs If it be limited to 
the pylorus, the onset is obstructum, AVith A'omitmg, cramps, emaciation, m a 
more elderly person, the course is progressive, and dietetic treatment affords 
no relief If first seen Avhen dilatation is really pronounced, the diagnosis 
must be made chiefly fiom the history and an examination of the gastric 
contents Fiee hydrochloric acid is absent in 90 pei cent of these cases 
and lactic acid is evident With ulcer there is usuall} hyperchlorliAdria or a 
normal amount of hydrochloric acid The history of ulcer causing dilata- 
tion IS of years’ duration, because the condition is one of giadual deielop- 
ment The appetite impioA es Avith laAage, as also does the general condition 
Where there is a cancel engrafted upon an old ulcei, there is increase m 
the pain, especiall}' if there be some emaciation and Aseakness, the hydro- 
chloric acid IS gradually lessened, and the tumor increasing in size assumes 
a more nodular character 

Hemorrhagic erosion mth exfoliation of bits of mucous membrane, the 
laA age a\ ater often shoAVS portions of the mucosa Here, as m ulcer, there is 
a burning, often agonizing pain, and not infrequently there is blood in the 
vomitus The di&rences from ulcer are not always easy to determine, 
but the crucial test is in the findings from the lavage of the empty stomach, 
in AAdiich bits of mucous membrane are present m the Avater removed 
The pain comes on usually some hours after meals, and often irrespective 
of their character (whether solid or liquid), and at first the ingestion of 
the food may give relief for a time, the reverse of a\ hat usually takes place 
111 ulcer The use of sih er nitrate is often A^ery beneficial m these erosions 

Hemorrhagic Oozmgs from the Mucous Membrane — In addition to these 
cases, howeA'er, there are others in which considerable hemorrhage follov's 
minute erosions, so that ulcer is diagnosed, and yet nothing can be found 
anatomically There is no means of difterentiating such conditions Aiitli 
our present methods, and no definite clinical picture exists AA'hich can be 
associated AAith this condition to the exclusion of gastric ulcer Although 
it is said that hemorrhagic oozmgs are more common m women, that pain 
occurs after food as in ulcer, but is moie diffuse, that Ammitmg is more rare, 
and often without heematemesis as aaoU as with it, that the blood is bright 
red and the hemorrhages may recur for years, often at long mten'als, and 
that there are fewer tender points, yet there is scarcely enough of a symptom 
complex to aa arrant assurance m the diagnosis Hale White has aa ritten at 
some length on the subject, and draA\s special attention to the fact that such 
oozmgs are neither vicarious noi hysterical, nor the early erosions of gastric 
ulcer He regards the cause as obscure, the prognosis good, and holds that 
most patients recover 
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In ulcei, too, there may be little oi no vomiting and little or no tenderness, 
and the pain, also, may be diffuse, while even the presence of fragments of 
mucous membrane is possible in so many conditions that its occurrence 
scarcely calls for comment The writer has seen a large portion of mucosa 
come away m the washings from the stomach of a healthy physician, who 
was expeiimenting on the chemistry of his own digestion The microscopic 
appearances were those of a healthy mucous membrane 

Bihary Cohc — Gallstones The differential diagnosis is often extremely 
difficult, and m a number of cases quite impossible for the time being This 
IS especially the case where the ulcer lies at the pylorus or m the duodenum 
There may be here persistent pain, as in ulcer, especially after the taking of 
food, and with it vomiting, the vomiting may give relief, there may be 
tender points, and upon careful treatment even the symptoms may for the 
time disappear, and all this without ]aundice, bile in the urine, or other 
signs of gallstones As a rule, howevei, there is sudden, colicky pain at 
any time, of gieat seventy and subsiding suddenly, tenderness in the light 
hypochondiium, slight fever, and perhaps sv eating Retching and vomiting 
occui with the pain and give no relief, pain continuing long after the stomach 
IS empty Theie are inteuals of health and normal digestion The 
co-existing gastralgia may be paioxysmal, and there is often hyperacidity 
Not infiequently the scleiotics aie subicteioid, and a tiace of bile may be 
found m the mine 

Artenosclerosis — This occui s usually in old people, and is sometimes 
accompanied by abdominal pain There is no local tenderness, the digestion 
IS good, and m spite of all treatment the pain peisists In one case of gastric 
ulcer with hemorrhage, m an elderly man, a diagnosis was made of aneurism 
of the aoita, perforating the oesophagus, the diagnosis being suggested from 
the absence of gastric symptoms, the history, and the marked arterial signs 

Spinal Disease — Raiely spinal disease has been mistaken for gastric 
ulcei, and plaster jackets have been applied foi the treatment of gastric ulcei 

The gastric cases of tabes, the pains of myelitis, the pressure of a movable 
kidney, may all simulate gastric ulcer, likewise the pains of lead poisoning 
The individual features and the routine examination will m each case clear 
up the doubts in the diagnosis 

Duodenal Ulcer — ^Tlns deserves special mention in view of the abundance 
of lecent hteratuie devoted to the subject and on account of the special 
symptoms presented by ulcers of this location Pathologically these ulcers 
are found in 0 297 pei cent of all autopsies — ^ e , in 232 cases out of 78,000 
autopsies (combined statistics) 

The proportion of duodenal to gastric ulcers, which according to statistics 
IS ever increasing because of the surgical findings, is perhaps 1 to 1 Former 
statistics give 6 6 per cent of all peptic ulcers, but this is certainly far too 
low an estimate, and suigical experience bears this out each year more and 
moie In 1906 Mayo had found the pioportion 2 m 5 Of his last 200 
cases operated upon (1905 to 1907), 98 weie duodenal and 87 gastric, vhile 
15 were independent of each viscus He drew attention to the canal of 
Jonnesco (the terminal three-fourths of the pyloiic end) as being usually 
flee in cancer, while the lessei cuivatuie was often bridged o\er, like a saddle, 
near the pylorus, by the ulcer 

As legaids age, the majority occur between the ages of thiity and fort^' 
years The following analysis of 330 cases shovs the age ratios 



20S 


DISEASES OF THE ALIMENTARY TRACT 


Years Cjbca 

0 to 10 42 

10 to 20 28 

20 to 30 60 

30 to 40 66 

40 to 50 54 

50 to 60 47 

60 to 80 30 

SO to 95 3 


Oppenbenner found 15 duodenal ulceis m infants, m -nhich melfena 
neonatorum was the piomment symptom, and Chvostek records 5 out 
of 87 autopsies on children undei ten -years of age Henoch, T D Lister, 
Spiegelberg, and others also lecord cases in infants 


I'lC 3 



Duodenal ulcer 


As regards sex, of 917 cases, 79 pei cent A\ere in males and 21 per cent 
in females, although Mayo and Mo^mhan found a somewhat less dispiopoi- 
tion betft'een the sexes Seymoui Taylor reports 72 out of 100 cases m 
males MacCallum and Tull have analyzed 23 cases occurring in the Royal 
Victoria Hospital, Montreal, 15 A\ere in males 
As regards site, of 454 cases, 91 per cent were in the first portion, 7 per 
cent m the second poition, and only 2 per cent in the third and fourth 
portions Practically all of those in the first portion extend to within 
three-quarteis of an inch of the pyloric sphincter, and the deepest portion is 
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usually just below the pylorus, where the acid chyme most affects the intes- 
tinal mucous membrane In 6 out of 10 cases in MacCallum’s senes the 
ulcer was on the postenoi wall, in the othei 4 it ^^as situated anteriorly 
Number — Collin found one ulcer alone in SO per cent , h\o ulcers in 11 
per cent , three to four ulcers m 4 per cent When multiple they are usually 
crowded together in the first portion More rarely they exist simultaneously 
m different parts of the duodenum MacCallum’s statistics record only 
3 out of 23 as being multiple Moynihan, in 1902, diei\ attention to the 
co-existence of gastric and duodenal ulceis In 44 cases of duodenal ulcer, 
one-half had gastric ulcer as well, while Mayo found e\en a greater propor- 
tion in his own expeiience 

The Symptoms of Duodenal Ulcer — While, as m gastric ulcei, many cases 
run a latent course (91 out of 151 of Perry and Shai\’s cases), jet, as a rule, 

f ain IS the prominent sjTOptom, and is present m SO per cent of all cases 
ts character varies within wide limits, and though sometimes slight and moie 
like a mere burning m the midline or to the right of the costal margin, at 
other times it is severe and so acute as to incapacitate the patient completely 
In several lecent cases the pain resembled se\ere biliary colic, for v Inch, 
indeed, it is often mistaken 

In one instance the pain occurred at long intervals (weeks or months), 
but ivhen present w'as extremely se\ere, the patient being doubled up and in 
a cold perspiration It %vas only after se\eial months of such intermittent 
suffering that blood w as finally discovered in the stools, and the subsequent 
operation confirmed the suspicions Thioughout there had been no \omit- 
ing Remissions of the pam formed one of the features in our ow n statistics, 
and m 5 cases lasted from one to five months Radiation of the pain is by 
no means the rule It is usually local only, although at times it radiates to 
the breast, shoulder, or back While usually related to the ingestion of food, 
m that it comes on from one to four hours after, it is not necessarily so It is 
at times relieved by food, drink, lavage, or alkalies 
Under certain conditions any i elation to meals may be quite absent, espe- 
cially if peritonitis exists with or wnthout perforation, or if there be no hyper- 
acidity or motor insufficiency In these cases the pain is due either to 
the local peritonitis, to spasm, the action of acids, oi, again, to gaseous 
distention 

Tenderness, if present, is perhaps more frequently to the right of the 
median line, although quite often only in the epigastrium It is at times 
diffused and not localized It is rarely posterior 

Vomiting IS less common than pain, being piesent in less than 20 per cent 
of the cases In MacCallum’s series, how ei er, it w as present in 20 out of 
23 cases, and frequently followed the attacks of pain It is irregulai, delajed, 
often acid, and the amount vanes according to the amount of obstruction 
and of hypersecretion 

Acidity IS usually inci eased, and hyperchlorhj dria has been frequently 
found The appetite remains good and constipation is the rule 
Hemorrhage from the stomach or bowels is common Oppenheimer 
found melrena m 50 per cent The diagnosis is made more commonlj 
from the association of the local tenderness and the meliena, or CAcn from 
the tarrj stools in the absence of pain than from anv other signs 
Sometimes h'ematemesis and meliena occur together, and there may be so 
much hemorrhage as to produce a fatal result It is se\erc in at least 
voi ^ —14 
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one-third of the cases and frequently even m these it is the only sign 
present except for the secondary results, such as pallor, relapse, reactionary 
fever, etc , or, again, these signs may precede the appearance of the blood by 
some hours or days The hemorrhage of duodenal ulcers is more difficult 
to check and usually of longer duration than that of gastric ulcer In the 
23 pure duodenal ulcers recorded by Moynihan, 4 had both hfematemesis 
and melaena, 3 had haematemesis alone, and 4 had only meliena 

Loss of weight is common, and is probably often due to insufficient nourish- 
ment being taken, from fear of pain after ingestion of food 

The clinical tj’pes of duodenal ulcer may be divided into 

1 Those indistinguishable from gastric ulcer m symptoms and signs 

2 Those with hemorrhages fiom the stomach or bowel, or both, and with 
no other symptoms 

3 Those with symptoms resembling biliary colic, especially the pain, 
tenderness, and intermittent jaundice 

4 The perforative cases, which simulate also gall-bladdei perforations 
and appendicitis 

Complications of Duodenal Ulcer — ^These aie numerous, and the most 
notable are Perforation, periduodenitis, implication of the gall-bladder 
and bile-ducts or of the pancreas, cicatricial stenosis of the duodenum or 
the ampulla of Vater, with obstruction of the outflow of bile and pancreatic 
juice, compression ot the portal vein, and cancer 

Perforation occuis frequently, probably m more than 50 per cent (69 
per cent , Collin, 43 per cent , Clivostek) Moynihan had X perforations m 
52 cases operated upon (4 males, 3 females), and these were all in the first 
portion, Mayo had 6 out of 58 Of 131 collected cases with perfoiation, 
91 per cent were m the first part, 6 per cent m the second pait, and 3 pei 
cent in the third portion, 80 per cent were in males Nearly'- all the per- 
forations are anterior (in 20 per cent there are no preceding symptoms of 
ulcer) Weir had 9 perforation cases out of 34 without previous evidences 
of ulcer 

Diagnosis of Duodenal Ulcer — ^^Vrong diagnoses are frequently made, and 
most cases with perforation have been mistaken for appendicitis (19 out 
of 51, Moynihan) The mortality of peiforation cases, while 80 per cent 
m Brunner’s time, is now much less, and v ithin the past j'ear 5 out of 7 of 
Moymhan’s cases recovered, as did also 4 out of 6 of May'o’s 
The Course, Duration, and Prognosis of Gastric XJlcer — Wirsung’s 
statistics of 362 patients m the St Hedwig’s Krankenhaus showed that of 
those entering for treatment, 5 per cent had been ill one week, 16 9 percent 
one to four weeks, 22 3 per cent , one to six months, 14 3 per cent , seven to 
twelve months, 19 2 per cent , one to two years, 10 9 per cent , three to five 
years, 9 4 per cent , five to ten years, and 1 9 per cent , ten to thirty years 
The usual time limit was regarded as from three to five years, although 
Brmton records one case of thirty-five years’ duiation 

Lebert found 18 per cent under one jmar, 46 5 per cent fiom one to six 
years, 18 per cent from six to twenty^ y^ears, 2 5 per cent from twenty to 
thirty’--five years, 64 of Howard’s cases averaged 4 1 years (two months to 
twenty years), and six were acute 

Recovery takes place m a majoiity of acute cases, provided perforation 
has not occurred, although definite statistics are unreliable because of faulty 
observations and diagnoses MacCallum and Tull have drawn attention 
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to the long duration of the symptoms in their cases In 18 of their senes 
only two were acute In 9 the duration had been from one to three years, 
in 4 the history lasted over a period of from five to ten years, and in 3 the 
duration was longer than ten years 

The mortality from all kinds of ulcers is variously given as S to 10 per cent 
(Riegel), 10 per cent (Lebert), 15 per cent (Welch), and 25 per cent 
(Leube), males were 22 per cent and females 6 per cent Debo\e and 
Raymond’s cases showed 50 per cent of deaths, 13 per cent with perfora- 
tion and peritonitis, 5 per cent with fulminating hemorrhage, 20 per cent 
with pulmonary tuberculosis, and 5 per cent with inanition, while 7 per 
cent had varying complications 

Russell, of ISngland, has investigated the after-histories of cases of hemor- 
rhage, and finds the direct mortality 2 1 per cent , 4 3 per cent died of inter- 
current diseases, 42 6 per cent recovered (27 7 per cent had only one attack, 
and 14 9 per cent recovered after one or more relapses) , G 4 per cent v ere 
indefinite as to the prognosis and 44 7 per cent still had gastric symptoms 
of varying intensity Leube claims 50 to 75 per cent of cures after four to 
five weeks of medical tieatment, and holds that where cases are thereafter 
refractory, no medical treatment is of any avail, and surgical interference 
IS justifiable Lenhartz’s results Avould seem to give even a more faior- 
able outlook, and modern surgery, with its excellent cures through timely 
gastro-entcrostomy, has entirely altered the former unfavorable statistics 
Relapses are frequent, and may occur after several years Einhorn’s views 
are most encouraging as regards the prognosis of gastric ulcer He drans 
attention to the fact that at postmortems one sees twice as many scars as 
fresh ulcers Oldei ulcers are in some respects more favorable 

Sometimes a new ulcer forms alongside of an old and chronic one, and 
again sometimes cancer forms on the ulcer and quite alters the complexion 
of the case and the outlook 

How can we determine if an ulcer be healed or not? This is fraught v ith 
difficulties In general, one may say that if the patient be free from digestive 
complaints, if pain be absent especially after solid food, if epigastric tender- 
ness have disappeared, and if no occult blood be found after repeated tests 
in the fieces, the conclusion is reasonable that healing has occurred This 
idea IS strengthened by the additional evidence of normal weight and 
strength Postmortem, however, one sometimes finds open ulcers which have 
given no symptoms for several years, showing that in spite of latency of all 
symptoms, healing may not be complete, or recurrence may have taken place 
Treatment of G-astne Ulcer — Prophylaius —The etiology of gastric 
ulcer being still obscure, it is not easy to suggest along what lines the occur- 
rence of ulcer may be prevented 

Locally the cells of the stomach are foci of lessened resistance, and it 
may be concluded that whether this be brought about by internal metabolic 
causes — by nerve influence or from injury to the mucous membrane m any 
vaj — the principle should be maintained of preserving the body m general 
from harm by maintaining good health and a normal nerv ous system, and 
protecting the stomach in particular by permitting only such foods as are 
unlikely to cause chemical or physical injury 

Early diagnosis is of paramount importance, not only to pre\ent complica- 
tions later on, but to effect a cure The acute and the chronic ulcers require 
difierent treatment, according to their physical conditions For the simple 
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cases of so-called acute gastric ulcei, the strictest discipline is essential to a 
cure, and no neglect in hygiene, diet, or medicine is permissible Failures in 
medical treatment come from indiffeience or incomplete discipline Rest in 
bed IS essential once the diagnosis has been established and the treatment 
commenced By resting from at least four to si\ weeks m this way, hemor- 
rhage and perforation may be prevented, and less of caloric units are required 
m the diet After this the transition from rest m bed to walking about should 
be very gradual, and when once able to go about the patient should be made 
to rest after eveiy meal These precautions should be observed for some 
months or even longer, sometimes even this does not suffice, and yet one 
must insist that, apart from operative interference, rest to the body and to 
the stomach are the essentials of the medical treatment Failures in medi- 
cal treatment are no doubt very often due to lack of rigid control ot rest 
and diet oi to undue permission to relax from the severe regime which an 
ulcer cure should always entail 

Dietmg — ^Two rather opposed methods of dieting are recommended, the 
one with starvation, the other with feeding There is no geneial rule 
of feeding applicable to all ulcer cases Each case must be considered 
individually, some may require more, others less food, where the motor 
power IS good and the stomach not readily contracted through spasms, a more 
generous diet may be recommended If, on the other hand, the stomach is 
irritable and food causes pain and distress, it is well to tieat such patients 
with as little food as possible and proceed very carefully in the transition to a 
more liberal diet 

In the so-called abstinence cure, during the first few days one depends 
exclusively upon rectal alimentation This gives complete rest to the 
stomach, and may if necessary be kept up even for several weeks, pro- 
vided some nutrition be maintained pei reetum Saline enemata alone 
may suffice, for as Edsall and Miller have shown, ordinary saline solutions 
given by the bowel will supply the very little that is necessaiy to replace tissue 
loss and keep up the caloric needs for some days or even weeks, indeed, 
starvation is good, and often well borne 

Saline injections are specially commendable because less gastric secretion 
IS produced than when nutrient enemata are employed One may, how- 
ever, if preferred, give nutrient enemata, the patient receiving every siv 
hours SIX ounces of broth with an egg and salt, and if desiiable a little 
whisky may be added These enemata should be given by means of the 
funnel and tube, slowly and by gravitation, and the bowels should be gently 
irrigated before every second or third enema 

Ewald recommends an enema made up of two or three eggs beaten up 
with one-half ounce of cold water, this mixture being added slowly to another 
made up of a few starch granules boiled m one-half cup of 20 per cent grape 
sugar, to which two ounces of claret are added when lukewarm, the total 
being eight ounces This should be introduced slowly high up, and should, 
if there be a previous cleansing saline injection, cause no irritation This 
may be used twice or three times daily for from three to eight days Water 
enemata may be used at intervals between the nutrient enemata if theie be 
thirst, a dry tongue, or a bad breath 

Mouth Feedmg — The ear’y administration of food by the mouth is 
apt to cause distention, increase the hyperacidity, induce vomiting, and 
thus directly or indirectly prevent the healing of the ulcer It is a question 
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whether even a little water or chopped ice should be taken in the earli 
days According to some the practice is a bad one, because the water is 
not absoibed in the stomach, and therefore is apt to excite peiistalsis and 
prevent the stomach from getting a complete lest A little milk of mag- 
nesia or a mere mouth iiash may sufface, and this will often help to 
prevent the not uncommon complication ot paiotitis which seems to be 
associated w ith dry mouths Certainly one cannot prescribe general rules 
ior all patients When food is administered by the mouth it is well 
to eommence with milk and hme-w'atei, oi albumin-water, or stiamcd 
oatmeal gruel, at first in small quantities, a few ounces every two hours, 
and combine this as required w ith nutiient enemata Whey is recommended 
by some The milk may be given w'arm and diluted w ith one-eighth of 
lime watci, or sodium bicaibonate, or it may be given, as suggested by 
Lambeit, ice cold m teaspoonful doses If curds form, one ma'y add a little 
meal oi floui to the milk, or peptonize it, or modify it according to Lambert’s 
method To many butter is tasteful m the eaily stages of treatment Fut- 
teiei strongly recommends the earl^' use of beef luice After sereral days 
of this diet one may add broths and raw oi soft-boiled eggs, and at the end 
of foul w'ceks finely divided albuminous foods, such as minced meat, w lute 
fish, chicken, partridge, and tendei beef, and a few' light potatoes One 
cannot lay too gieat stiess upon the necessity of caie m the transihon stages 
fiom the liquid to the semisohd diet After six w'eeks led meats may be 
given, and fiom that time on the gieatest care should be taken for seieral 
months, even aftei an apparent cure has been obtained, and all coarse, 
iriitating, and spic> rich foods should be avoided Examination of the 
fieces f 10111 time to time for occult blood is an excellent guide foi the transi- 
tion to more generous diets 

Medicinal Treatment- — Perhaps the most unnersally employed drug m 
gastric ulcer is bismuth, which may be guen as the submtiate, or prefeiably 
the subgallate, in doses of fiom 20 to 30 grams (gm 1 3 to 2) or more, 
several times daily It is peihaps best suspended m grupl oi barle}-w'atei 
It may be gnen alone or combined with sodium bicarbonate or calcined 
magnesia, winch both assuages the pain and burning and counteracts the 
hypeiacidity Bismuth, however, constipates, and may m this W'ay be a 
souice of trouble The constipation may, howe^er, be relieved by Carls- 
bad salts, gnen m doses of one dram in hotw'ater in the early morning, or 
it may be better at fiist to gne meiely enemata of soapsuds or glycerin 
Flemcr’s bismuth cure consists of daily la^<lgc and subsequent administra- 
tion through the tube of six ounces of w'ater wuth 2] to 5 diams of subnitrate 
of bismuth The patient lies down foi half an houi and then takes break- 
fast, this pioeeduic being earned on foi two weeks It is Aery doubtful if 
the results and requirements justify a method of treatment so troublesome 
to the patient 

Siher nitrate is also highp recommended as an astringent and antacid 
It may be given m pill foim, | to } gram (gm 0 OIG to 0 03) per dose, or 
m solution with a few' giams of sodium bicarbonate Some prefer gning 
It through the stomach tube Boas uses silver nitrate in solution of 4 grains 
to 4 ounces, and gives it m giadualh increasing strength up to 7 grains to 
4 ounces, adding peppermint to prevent nausea 

Lavage is carried out in cases where the stomach is intractable, and for 
ambulator} cases some sodium bicaibonate ina-^ be added to the water 
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Treatment of Individual Symptoms — ^For the pain, if severe, morphine 
may be necessary, a wet compress over the epigastnum is often soothing, 
orthoform may be used with some benefit For the vomiting, ice, bismuth, 
nitrate of silvei, cocaine, and opium are recommended For the ancemia, 
albuminate of iron may be given, as Ewald suggests, by adding 1 dram 
(4 cc) of a 2 per cent solution of iron sesquichloride to 2 ounces of 
albumin water, or Blaud’s pills with a laxative may be used For the 
hwmatemesis, absolute rest and quiet, ice to suck, and small doses of adrenalin 
chloride, 10 to 20 drops, tliree or four times a day, of the 1 to 1000 solution, may 
be effective Lucas Championniere seems to have shown that lavage is good 
because the stomach is not in repose duiing hemorrhage, and washing out 
gives it the necessary rest Ewald used ice water for the lavage, and others 
again recommend gelatin water It is thought by some that high enemata of 
hot water, acting reflexly, may check the hemorrhage and combat the shock 
It IS well, perhaps, both for the restlessness and for the quieting of the circu- 
lation, to use morphine hypodermically For the severe recurrent hemor- 
rhages surgical intervention maybe necessary and is often most successful 

Other Methods — As has already been stated no single rule applies to all 
cases Each patient according to the constitution, the symptoms, history, 
and progress of the disease will require treatment appropriate to the con- 
dition 

Lcube’s Method — ^The patient is placed m bed for ten days, the epigas- 
trium washed with alcohol and sublimate solution, then boracic ointment 
IS applied on a cloth, and over this a hot flaxseed poultice, 20 \ 10 cm , every 
fifteen minutes, for ten hours during the day, at night a wet compress is 
applied This treatment is carried on for ten days Then a simple cold 
compress is applied at night during the next three weeks, while in the 
daytime an abdominal flannel binder is worn During convalescence the 
patient rests for two hours after meals, not even doing sewing, etc The 
only contra-indications for poultices are menstruation and recent hemorrhage 
(within three months) When recent hemorrhage has occurred, or when 
the stools show traces of blood, an ice-bag may be applied instead of the 
cold compresses One pint of Carlsbad water is drunk slowly in the morning 
for one month and alkaline waters aie taken during the day Few drugs are 
used, unless bismuth or sodium bicarbonate The constipation is treated 
by enemata of tepid water, by Carlsbad salts, or, after the eleventh day, 
1 dram (gm 4) of a powdei consisting of pulv rhei , 20 parts, sodii sul- 
phat , 15 parts, sodii bicaib , 74 parts, is given The diet during this treat- 
ment IS as follows For the first ten days he recommends boiled milk and 
Leube’s meat solution and soft, unsweetened ziiueback (rusk) Then for 
a week, rice or sago soups, boiled 'with milk or white of egg, soft-boiled or 
raw eggs Later, other tender meats, and after the fifth week careful 
ordinary dieting Leube claims m this way to have cured 74 1 per cent and 
improved 21 9 per cent, 1 6 per cent were not relieved, and 2 4 per cent 
died F P Henry has recently confirmed the excellence of this method 

Lenhai tz’s Method — Basing his views on the theory that ulcer is prevented 
from healing because of mechanical stretching of the organ, hyperacidity, 
and anaemia, Lenhartz has opposed the mam ideas of the usual “abstinence 
cure ” Milk alone he regards as insufficient, all the more so as the aniemia 
IS thereby aggravated, and if the bulk of milk be increased to a general caloric 
sufficiency, stretching of the stomach results Lenhartz, therefore, advo- 
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cabs (1) Continuous administration of concentrated albuminous food 
which will use up the hydrochloric acid physiologically and present its 
unfavorably influencing the healing of the ulcer (2) Rapid increase of 
nourishment to repair lost strength and thus indirectly aid the healing 
process (3) Absolute rest in bed for four weeks and pre^ ention of disten- 
tion by means of an ice-bag for the first ten days Bismuth subnitrate, 
30 grains (gin 2) daily, and caieful limitation of fluids Morphine is 
unnecessary Sometimes silver nitrate is useful, and iron later on Occa- 
sional glycerin enemata may be given after the first week 

To carry out this idea, fresh eggs are the mam article of diet, gnen m 
inci easing quantities each day, chiefly raw and beaten up One to three 
eggs are given on the fiist day, and one added on each subsequent day, 
until eight are taken daily, and this number maintained They may be given 
iced m teaspoonfuls, and later soft boiled Sugar is added to the eggs on the 
third or fourth day, in gradually increasing amount (30 to 50 gm ) Iced 
milk must be given in extremely small amount, onlj' increased vith the 
greatest care to obviate unnecessary distention, which Lenhartz regards as 
the most serious of all ordinarv events n Inch may obviate the healing process 
(200 cc are given at first and 100 cc added daily up to 1 liter) Eggs alone 
being insufficient, finely divided meat, preferably raw, or scraped beef, is 
given fiom the sixth day onward (at first 35 to 70 gm ) On the seventh 
day, soft-boiled rice is giv^en, and on the eighth day toast, softened rusks, 
or cereals, and 20 to 40 gm of butter, and finely divided raw ham on the 
tenth Strong bioths are harmful on account of their extractives and spices, 
wdiich tend to increase hyperacidity 

Among the benefits of the cure, Lenhartz specially cites (1) The short 
duration of treatment (2) By means of dieting alone the pain wms rehev ed, 
and opiates and narcotics were never lequired aftei the first four or five days 
(3) Vomiting likewise ceased (4) The number of recurrent hemorihages 
was far less than by other modes of treatment Among 201 cases only 13, 
i e, G 4 per cent, had recui rent hemorrhages, and the later cases treated 
after greater expeiience of the method show'ed increasing benefit Thus 
out of the last 106 cases, only 4 showed recurrence of the bleeding (5) 
Quick return of strength and working capacity (6) The good effects are 
lasting 

The treatment is begun at once, in order to bind the hydrochloric acid 
and prev'ent its evil effects on the recent thrombus Absolute rest is main- 
tained bj' this means better than by the abstinence cure, for even with an 
empty stomach some peristalsis takes place and is only likely to be increased 
by the effects of unused hydrochloric acid, especially if in excess 

In advocating his method, Lenhartz and others of his view's hav'e stated 
that by use of the abstinence cure patients suffer greatly through loss of 
weight and strength, that the blood pressure and volume of the pulse sink 
rapidly, while some opponents find from personal observations that the 
contrar\ is the case, viz , that the heart’s power remains good, that the pulse 
is never dicrotic, that the blood pressure never sinks more than 30 mm , and 
that the urine remains fair in quantity Neither are the red cells found to 
alter greatly through the abstinence cure 

Scuaioi adopts a middle course and argues that one should not distress 
the stomach bv an excessive amount or weight of food, that a soothing 
diet IS useful to prev ent recurrence of the hemorrhage, that a diet w Inch w ill 
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counteract the hyperacidity is useful, and that the food administered should 
be easily digested and nutritious To this end he believes that glutin, fat, 
and sugai fulfil all these lequirements For this purpose he recommends 
leiin, or its modification glutin, or one may use gelatin because of its 
hiemostatic effect Fat is useful because of its counteraction on the acids 
and its soothing effect on the surface of the ulcer 

He allows fresh buttei and cream in small amounts often, e gr , 30 gm of 
butter and 250 cc of cieam in twenty-foui houis If the buttei is not well 
borne, it maybe given iced in lumps to suck or swallow Cream is gnen 
iced and beaten up These quantities may be gradually increased if no 
hemoirhage occurs, and one may add milk, beaten up eggs, and meat, 
as lecommended by Lenhartz Gelatin should be stopped aftei a while 
because of its constipating effect, and in its place one may use jellies In- 
stead of butter, good oil may be given, either iced or as an emulsion (almond 
emulsion oi almond milk) 

Rosenheim, likewise approves of gelatin, using it in 5 to 8 per cent solution 
m citiic acid, and avoids meat, piefeiimg a Jactovegetable diet 

Cohnheim’ s oil method has much to recommend it Two to four ounces (60 
to 120 cc ) of olive oil are given by means of the tube daily befoie breakfast, 
or one to hvo ounces (30 to 60 cc ) Avithout the tube befoie each meal This 
soothes, protects, and enables-the patient to take more food and exercise 
Klaus adds 75 grains (gm 5) of sodium bicarbonate to 3 ounces (90 cc) 
of the oil, and gives it in ^ ounce (15 cc ) doses befoie meals 

Chrome ulceis which have failed to respond satisfactorily to medical 
treatment are in some cases benefited by surgical mteiference, others, again, 
do not admit of operation because of associated gastiic and other abdominal 
conditions which lender the operation unsuccessful and merely aggravate 
the already existing misery 

Surgical Considerations — Many statistics have been compiled with a view 
to demonstrate the superiority of medical over surgical methods of treat- 
ment, and vice versa Such proofs, however, scarcely carry much weight 
when diagnoses are often uncertain, when conditions and symptoms vary 
within the widest of limits, and when the individual circumstances make 
it always imperative to consider each case by itself and for itself, rather than 
to place it under any veiy general category Many cases certainly fail 
undei medical tieatment, and just what particular ciicumstances inteifere 
with the healing of so many simple ulcers, even when seen in early stages, 
IS as yet unknown Ceitamty statistics now in use are for the most part 
unreliable and more or less useless 

Seals, of Boston, synopsized the results m 183 cases medically treated 
42 had been discharged as well, and of these, in 15 recurrenee was known to 
have taken place, 105 were lelieved, 9 were unrelieved, and 27 died (but 
only 13 as the lesult of ulcer) 

Fnedenwald reported on 287 cases variously treated as follows 

Rest cure Ambulatory Operation 

Cured 67 123 6 

Not cured 8 75 

Died 3 0 4 

One must distinguish between a medieal treatment m which recovery 
has oecuired after a few weeks and one in which no recurrence is known to 
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have taken place after several years In the former instance one cannot 
speak of a cure, for the condition may be simply latent for months and 
simulate a cure Hence, again, the wisdom of not being too much influenced 
by statistics of this kind Paterson and Rhodes, for example, estimate 
medical cures as being less than 25 per cent , and Bulstrode found that of 
500 cases m the London Hospital, 82 per cent had been discharged as 
improved or eured, and that 40 per cent of these had relapsed Russell, 
of Birmingham, m studying the after-histories of 47 ulcer cases, found that 
42 6 per cent had been cured, and that 44 7 per cent v ere still suffering 
Schultze, who reported at one time on 291 cases, of which 89 per cent had 
been discharged as well or improved, gave the subsequent history m 157 
of these patients Only 53 per cent were well, 23 5 per cent were still 
suffering somewhat, and 15 4 per cent were yery poorly, 7 6 per cent had 
died 

Medical failures, then, are variously estimated as 11 per cent , Frieden- 
wald, 21 per cent , Sears, 44 7 per cent , Russell, 47 per cent , Schultze, 50 
to 60 per cent , Bulstrode, 50 per cent , Debove, 74 per cent , Leube, 75 per 
cent , Ewald, 75 per cent , Greenough and Joslin, and 85 per cent , Welch 
The actual mortality under medical care is evidentlj' subject to vide laria- 
tions, and reliable statistics give in some series 1 per cent , m others as 
high as 22 per cent (Stoll) and 20 5 per cent (Gilman Thompson) The 
average mortality under medical treatment m 20 large series of statistics 
collected and quoted by Musser is about 8 per cent 
Surgical interference, on the other hand, shows an ever diminishing 
mortality m each succeeding year since operations on the stomach ha^e 
become common While in earlier years operations vere frequently 
repeated because of incomplete results, the number of these hkev ise attains 
an ever diminishing proportion in accord with the more judicious selec- 
tion of cases and better methods of operation Repetition of operation 
was necessitated either from recurrence of old ulcers, from formation of new 
ones near the site of operation, persistence of old symptoms, the development 
of VICIOUS circles, or hernia, but the proportion of these has rapidly lessened 
The following flgures present the case as it now stands with modern 
surgery Hartmann, 1895 to 1899, 23 cases, 6 deaths, 25 per cent Hey- 
denreich estimated the surgical mortality at 16 2 per cent Moymhan’s 
yearly statistics are most instructive In 1904, among 100 gastro-enteros- 
tomies for simple chronic gastric or duodenal ulcer (including cases of 
hemorrhage), there were 2 deaths (2 per cent ) Up to April, 1905, among 
153 gastro-enterostomies, etc (two only requiring second operation), there 
were 2 deaths (1 5 per cent ) Later, among 206 gastro-enterostomies, etc , 
including hemorrhagic cases and hour-glass stomach, there were 9 deaths 
(4 3 per cent ) In May, 1906, among 251 gastio-enterostomies, etc , there 
were 9 deaths (3 5 per cent ) Mayo Robson, among 210 gastio-enteros- 
tomies, ete , had 8 deaths (3 8 per cent ) 

Comparing these figures with those of earlier years, the improvement is 
striking, and comparing them with the mortality by medical treatment alone, 
the benefit attributable to surgery is enormous 
Kreuzer, m Zurich, recently recorded his observations on the after- 
effects of operations for gastric ulcer, and arrived at the following con- 
clusions (Ij Where before operation dilatation had existed, this had nearly 
or quite disappeared soon after gastro-enterostomy had been performed 
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(2) Secretions which were disturbed before were later normal (3) Hyper- 
acidity gave way to normal acidity or subacidity (4) Reflux of bile and 
pancreatic juice into the stomach gave rise to no serious complaints or 
results 

Surgical Methods and Indications — ^Various methods are adopted m the 
operations for simple chronic gastric ulcer, that most favored by surgeons 
being simple posteiior gastro-enterostomy This was first done for cancer- 
ous stenosis of the pylorus by Wolfler, on suggestion of Nicoladoni, m 1881, 
and first foi ulcer by Doyen in 1892 Mikulicz believed that where excision 
was easily done this was the proper procedure, not only to avoid recurrence 
of ulcer in this area, but to preclude subsequent malignancy With this, a 
posterior gastro-enterostomy is advisable on account ot the possible presence 
of multiple ulcers, the latei formation of strictures at the excised area, and 
the better drainage of the stomach, which would aid in the healing of the 
gastric wound and reduce pyloric spasm 
Mayo’s results with gastric jejunostomy are especially encouraging 
Pyloroplasty and gastroduodenostomy have found less favor m the eyes of 
most surgeons, the former, because of the necessity for operating through 
infected and indurated tissue, the lattei because, if used m open ulcer cases, 
the food must pass over the ulcerated area to gam an exit 
The indications for surgical interference may be briefly synopsized as 
follows (a) Chrome gastric ulcer which resists medical care, as implied 
in the pioper rest, diet, and medicinal agents, and which after two months 
IS still accompanied by persistent nausea, vomiting, and pain, or which 
through varying conditions induces prolonged suffering and misery, with 
patients failing in health and more or less incapacitated Here operation is 
indicated, and all the more so in view of the unknown and unforeseen but 
common complications, of wluch the more serious are perforation, hemor- 
rhage, perigastritis, with adhesions oi abscess, stenosis of an orifice, and 
constrictions causing deformities 

(6) Gastric ulcer which, after causing mild dyspeptic signs over a pro- 
longed period, culminates in hiematemesis 

(c) Chronic recurring ulcers, even when each attack lasts over a compara- 
tively short period 

The contia-indications for surgical treatment are (a) Acute non- 
perforating ulcei (called also non-mdurated ulcer) , (&) neurotic individuals 
with marked gastioptosis, (c) simple dilatation without stenosis, especially 
if with enteroptosis 

Much has been written within the last decade as to the pros and cons of 
surgical intervention in these cases, and there is overwhelming evidence to 
prove the benefits acciuing from modern surgical methods, which cure 
many patients not amenable to medical treatment 

The rule laid down by Dieulafoy, that opeiation was necessary if the loss 
of blood exceeded one-half liter, is not sustained, but when possible it is 
well to operate in the intervals between the hemorrhages The operations 
recommended are of two kinds 

1 Direct, in which the bleeding point is determined and either ligatured 
or cauterized, or, better still, the ulcer excised Ligature is not always 
possible, one may not always find the bleeding point, or the search for it 
may prolong the operation and endanger the patient’s life still more, or 
several ulcers may be present and not recognized, and thus only one possible 
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source of the hemorrhage be controlled For this reason it is recommended 
that unless the bleeding point is readilj"^ reached and fixed, no delay should 
be permitted m the effort to find it, although if the ulcer be easily found and 
excised the additional safety thereby' precludes a lecurrence of hemorrhage 
from at least one source, and one may then proceed m addition to the 
indirect method This depends, however, on the site of the ulcer and when 
the necessity arises for insuring satisfactory drainage 

2 Indirect, i c , by gastro-entei ostomy This has numeious advantages 
In most cases the hemoiihage ceases, piobably by lehevmg the distention 
in the stomach (which of itself may keep the ulcei disturbed and tense and 
thus maintain patency of the vessel) 

It IS a rapid method and easily done, and thus safe, causing but little shock 
Then, too, on account of the shoit circuit the organ is emptied quickly and 
completelv, and thus allowed to contract Healing is thus aided, pyloric 
spasm IS lessened, more food is taken in, and perhaps even the neciotic 
process itself diminishes 

Surgical Treatment of Peiforahon — How ard states that 8 cases hai e been 
recorded as recovering aftei generalized peritonitis without operation, and 
Carless’ statistics, which seem optimistic, give 4 per cent lecovermg under 
similar conditions The eaily surgical treatment as a result of early diag- 
nosis and perfected technique has given brilliant results, and the following 
statistics afford ample evidence of the success of moie modern methods 
Mikulicz, 1885 to 1893, had 35 cases w itli 34 deaths, ^ c , 1 recovery, and 
from 1894 to 1896, 68 cases w ith 36 deaths, t e , 32 recoveries Tinker m 
1900 recorded 232 cases, with 113 reco\eries, and Robson in 1900 recorded 
429 cases, wnth 279 lecoveries (65 per cent) J Bell, of Montreal, in 1903, 
had 10 cases, wuth no deaths 

The proportion of reco^erles has a direct relation to the early time of 
operation after rupture, the sooner operation is done, the greatei pioportion 
of reco\ eries 

The multiplicity of ulcers is of the gieatest importance, and is to be con- 
sidered m all operations for perforation, and in not a few cases a second 
operation has been necessary for this reason, when the first had healed 
Hence the recommendation of some surgeons to perform a gastro-enteros- 
tomy in all cases after closing the perfoiation, in this w'ay obviating possible 
extension of other ulcers 

Singical Treatment of Hcematemesis — ^^Vhile general indications may be 
given for operation m cases of gastric ulcer with hemorrhage, each patient 
must be regarded individually, and due consideration must be taken of 
the past history, present state, oppoi tunities for good surgery, etc In a 
general w^ay it may be said that two classes of cases call for opeiation (1) 
Hfematemesis follownng upon a prolonged dyspepsia In these cases the 
ulcer IS m all piobabihty an old one, and the tissues m iihich the vessel lies 
indurated Here spontaneous healing is moie difficult, the \essel is less 
elastic, and thrombosis occurs less readily (2) Persistent recurring hemor- 
rhages, whether small or laige, especially when the intervals are not long 
enough to permit the patient to regain lost ground Here, too, the ulcer 
IS chronic 

Acute cases, especially in comparatn ely young mdn iduals, in w horn one 
or tw o large bleedings occur, do not usually require surgical treatment, and 
the condition improves by mere rest and absence of treatment, assisted at 
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times by such medical treatment as withholding of food and the use of 
morphine and styptics It has been estimated that 93 to 97 per cent of 
patients with these large acute hemorrhages get well if left alone, so that 
operative intervention is to be regarded as adding a complication rather 
than effecting a cure 

Hour-glass Contraction — ^The treatment of hour-glass contraction is 
essentially operatne, the object being first to dram both sacs and allov of 
healing, which, however, involves a double operation Many methods are 
recommended 

1 Gastroplasty, V hich affords a bettei communication betvi’een the two 
sacs, is a suitable operation for the simpler cases ith little infiltration It 
IS done v ith or without gastro-enterostomy, according to the requirements 

2 Gastro-gastrostomy, in vhich the two sacs are brought together and 
directly joined, is often commendable in patients whose hour-glass contrac- 
tion IS extreme, and where the opening between the sacs is very small 

3 Partial gastrectomy, which removes the total area of disease and unites 
the dnided healthy ends of the stomach, is the ideal operation, because it 
corrects the deformity as v ell as eliminates all the old or any lecent disease 

4 Gastro-enterostomy alone is of little use To be beneficial it should be 
double, and this makes a serious operation and affords some danger of a 
double MCious circle 

I\Iayo Robson reports 19 cases of simple hour-glass stomach, in 11 of 
which he did gastroplasty, with reco^e^les in all In one, a fatal case, he 
performed gastroplasty and pyloroplasty combined, m another, also fatal, 
an anterior gastro-enterostomy In the 6 others a posterior gastro-enteros- 
tom> vas performed, followed by complete recovery, his total being 17 
reco\ eries out of 19 operations Moynilian’s results are equally satisfactory 
out of 20 cases he had but 3 deaths In 7 a gastroplasty was done, m 6 
gastro-enterostomy , in 2 a combination of these two methods, m 1 a gastro- 
gastrostomy , in 3 a gastro-enterostomy combined v ith gastro-gastrostomy, 
and in 1 a dilatation of the stenosis 

The necessity for anastomosis is largely determined by the situation of 
the ulcer, its extent, and its liability to induce stenosis, adhesions, and de- 
f 01 mi ties 

Moymhan’s statistics show that out of his 24 patients, 7 had required a 
gastro-enterostomy at the time of operation or at some later date The new 
opening affords better drainage, and thus aids in the healing of the ulcer 
The distention is also relieved, and this, again, renders the patient more 
secure against hemorrhage Lastly, the operation permits of the earlier 
administration of food 


CANCER OF THE STOMACH 

Definition — A malignant epithelial neoplasm of the stomach 
Incidence — About one-half of all cancers arise m the stomach Com- 
bined statistics of 1,000,000 hospital admissions show 4700 gastric cancers, 
i e ,0 4:7 per cent In combined owtopsiy statistics of o\er 50,000 cases there 
were oi er 2000 gastric cancers, i c ,4 per cent Reiche’s Hamburg statistics 
(1872 to 1895) show that 50 2 per cent of all cancers are gastric, and that 
cancer of the intestinal tract, as a whole, forms 75 to 85 per cent of all can- 
cers Combined statistics of 70,000 cancer cases collected from various series 
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show over 21,000 as gastric, i c , 33 per cent Cancer of the stomach is 
increasing in frequency, or is being more often recognized by better methods 
of diagnosis 

Regional — Deaths per 1000 from cancer m general vary within rather 
wide limits Amsterdam, 12, Berlin, 22 4, Frankfort, 47 6, Geneva, 53, 
St Petersburg, 15, Christiania, 29, Copenhagen, 33 2, New York, 19 3, 
London, 28 7 , and Edinburgh, 25 4 

Climatic conditions seem to have but little influence except that m tropical 
countries gastric cancer is more uncommon, e ^ , in Egypt (Griesinger) 
Regional differences where they exist are probably associated more with 
the manner of living and the diet than with the climate 
Race — Gastric cancer is much less common in negroes, the proportion 
IS one-third less m New York among 7518 negro deaths Osier and McCrae 
found the proportion of whites to negroes as 131 to 19, and the proportion 
of admissions was 6 to 1 In 1880 the death rate in the United States from 
all cancers was whites, 25 9, negroes, 12 6 
Etiology — ^Age — The following results appear from 7000 cases gathered 
from combined statistics 


Ages 

Per cent 

10 to 20 

0 OS 

20 to 30 

1 5 

30 to 40 

S 8 

40 to 50 

18 0 

50 to 60 

28 0 

GO to 70 

28 0 

70 to SO 

. 14 0 

Over 80 

2 0 + 


Congenital cases have been desciibed (Williamson and Wideihofer), and 
Culhngworth performed an autopsy on a child, aged five weeks, m which 
gastric cancer was found Osier and McCrae found 10 cases m the literature 
under ten years of age, and 13 cases between ten and twenty years Prob- 
ably more than 2 per cent of all gastric cancers occur under thirty years of 
age Hahn found 50 per cent of cases over sixty years of age — so also did 
others, at all events, probably 80 per cent or more occur between the ages 
of forty and seventy With better methods of examination, however, more 
and more cases are found among youths, which alters the ratio somewhat 
and brings the average down to earlier years At the Royal Victoria Hospital 
Montreal, over 50 per cent were between the ages of forty-five and fifty-five 
years 

Sex — Of 20,000 cases collected from my combined statistics, 58 per cent 
were m men Welch gives the relation as five males to four females 

The relation of sex and age may be gathered from the table of Perry and 
Shaw according to decades 


Decades 

Males 

Females 

Second 

2 

1 

Third 

3 

4 

Fourth 

18 

16 

Fifth 

76 

26 

Sixth 

60 

23 

Set enth 

39 

5 

Eighth 

6 

3 

Ninth 

0 

1 

Total 

204 

79 
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At the Royal Victoria Hospital the average age among females was 59 71 
and among the males 53 7 

Heredity. — Opinions vary widely and statistics are very incomplete In 
1075 cases Snow found heredity in 167, t e , 15 5 per cent , Schule gives 
6 5 pel cent as hereditary, Lebert 7 per cent , and Roth 50 pei cent 

Of 2700 cases of gastric cancers, 12 per cent showed an hereditary history 
In the Royal Victoiia Hospital, 24 per cent gave a probable hereditary his- 
tory, which was undoubted m 18 pei cent Cancer as a family affection 
pel haps occurs in 10 per cent in all cases At the same time, gastric 
cancel being in any case a frequent disease, there can be little that is reliable 
m such findings Just how frequently the offspring of cancerous patients 
have subsequently developed the disease we do not know, and our histones 
refei to relationships which are often too i emote and indefinite to permit 
of accurate conclusions 

Previous Gastnc Disease — Long-continued irritation as a cause of cancer 
of the stomach is extremely dubious, and badly used stomachs seem to 
suffer no moie than do those well treated There is no definite infoimation 
which leads us to suppose that gastiitis leads to carcinoma, m fact, as Riegel 
suggests, m a large proportion of cases the development of cancer is almost 
sudden in the midst of complete health Yet where previous dyspepsia has 
existed, it is not easy to determine how far tins was due to an already 
existing cancer and how far a chronic gastritis or chronic ulcer was respon- 
sible for the symptoms Of course, wdiere the dyspeptic symptoms have 
existed for years, it would be easy enough to exclude cancer Thus, for 
example, out of 83 cases at the Royal Victoria Hospital, 15 had chronic 
dyspepsia for years previously, and of these there were 6 that had had signs 
suggestive of previous ulcer 

Chrome Ulcer and Cancer — ^^Vide variations in the statistics are noted, 
consequent on their dependence upon many views and impeifect observa- 
tions as to the presence of ulcer Ci uveilhier discussed the relation of cancer 
and ulcer m 1839, and Rokitansky soon after recognized its possible implan- 
tation m ulcei Dittrich, in 1848, recorded 160 cases of cancel, of which 6 
were of this etiology Haberhn gives 10 out of 138 cancers developing on 
the site of an ulcer, Dittiich 6 out of 160, Rosenheim 4 out of 56, Montreal 
General Hospital (1880) 1 out of 28, and Perry and Shaw give 9 out of 100, 
giving a total of 30 among 482, or 6 23 per cent 

This percentage coincides with other earlier averages (Barling and Hirscli, 
5 per cent , White, 5 to 9 per cent , Lebert, 9 pei cent ), but later obsei rations 
differ markedly, and Robson estimates the number at 59 3 per cent , while 
Zenker thinks that neaily all cancers develop from ulcei s Riegel observes 
that by far the greater portion of the stomach (^ c , fundus, anterior wall, 
greater curve, caidia) is affected by ulcer (only 20 per cent ), and similarly 
m cancer these parts are less commonly involved at the onset Robson and 
Moymhan likewise find these regions cancerous m only 16 per cent , Graham, 
working m the Mayos’ clinic, found 81 out of 135 patients with cancer had 
a history of ulcer Ewald, on the other hand, observes cancer of the orifices 
m 70 to 75 per cent , while ulcer affects the oiifices m 16 to 18 per cent 
only 

Futterer concluded that cancer fiequently formed at the edge of ulcers 
especially where the part was most exposed to irritation, that m the pyloric 
region this development occurs in the lower margin But if the position 
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of the organ alters from dilatation or adhesions, other parts of the edges may 
be involved Cancer develops on ulcer most fiequently in the pylorus 

Alcohol — Fifty-six per cent of the Royal Victoria Hospital cases were 
habitu6s, and of these, 20 per cent were hard dimkers, and 30 per cent 
drank moderately but constantly 

Trauma — ^In Q2 cases of cancer of the intestinal tract. Boas found 9 with 
a clear history of antecedent trauma, and only 1 in gastnc caicinoma Ac- 
cording to some, and especially Furbringei, tiauma has a definite effect m 
aiding the development of latent cancers and increasing the rapidity of their 
progress Kuttner and Lindner, after careful inquiry, found no history of 
injury in 66 consecutive cases 

Brosch endeavored to show that the frequency of cancer at the pylorus 
and on the lesser curvature was due to ts slight degiee of mobility and its 
lesser tendency to yield to blows upon that region, m contrast to the mobile 
greater curvatuie The lesulting scars he regarded as predisposing causes 
of cancer The frequency, howevei, with which gastiic ulcer occurs on 
these poi tions of the stomach v ould probably afford the simplei reason for 
the development of cancer m that legion, besides which is the fact that these 
parts aie more exposed to injury and iriitation from within the stomach 
Erosions from whatever cause are also legarded by some as causes, and 
doubtless have a similar relation to cancer as do chronic ulcers 

Auto-inoculation. — Transplantation of cancer from a primary growth on 
the tongue into the stomach has been lecorded by Klebs, Cornil, and others, 
but such instances must be veiy rare 

The possibility of auto-inoculation fiom one cancerous tissue to another 
has been frequently noted This has been the subject of observations 
among surgeons W'ho note the line of incision or of puncture in abdominal 
cancers infected from the original neoplasm Cripps, Fenwuck, Schimmel- 
busch, and many others lecord the possibilities of conveying cancer fiom 
one part of the body to another, as has been already demonstrated in guinea- 

pigs 

Social Position — Pei haps where poA'eity exists and consequently excess 
of vegetable diet is indulged in, the stomach thus persistently injured and 
iriitated may be predisposed to cancer Eichhorst, at all events, favored 
such a view' 

Pathology and Morbid Anatomy.— Cancer of the stomach is a malig- 
nant epithelial overgrowth extending fiom the secreting cells of the mucosa 
to the other coats of the organ, and thence usually to neighboring tissues, 
glands, and oigans, or to distant parts by continuity, contiguity, and metas- 
tases through lymphatic and blood channels It is nearly ahvays primary 
in this oigan 

Secondary cancel of the stomach is lare Combined statistics show' the 
proportion to be about 1 1 per cent , i e , 5 cases out of 440, although Hale 
White legards the proportion as 6 to 7 per cent 

It aiises either by contiguity or by metastases from distant viscera In- 
volvement by contiguity from the pancreas, liver, oesophagus, etc , is, of course, 
not mfiequently noted, and even tiansplantation from the tongue has been 
at times lecorded, with the de\elopment of a secondary epithelioma of the 
stomach as a direct result of sw'allow'ing detached particles of the tumor 

Site of Growth — While the pylorus has usually been regarded as the 
Djost common place of origin, it is now' conceded by many that the lesser 



224 


DISEASES OF THE ALIMENTARY TRACT 


curvature shares this peculiarity with it Boas found m 125 cases, 34 in the 
pylorus (27 2 per cent ) and 33 cases (26 4 per cent ) in the lesser cunaturc, 
Tabora found 39 per cent in the lesser curvature This fact is of impor- 
tance in regal d to diagnosis, for it gives a reason for the lesser frequency of 
classical signs and symptoms of obstruction, and it emphasizes the need of 
examining for other evidences of cancer of the stomach than merely those 
of obstruction m order to obtain eailier diagnosis Statistics of past years 
aie comparatively useless and unsatisfactory because taken from all 
cases, not only the early ones but also from those advanced, and at autopsies 
the exact origin is in most instances uncertain It is therefore of little 
value to know that of 5444 gastric cancers, 3319 (nearly 61 per cent) vere 
said to have been pyloric It is moie to the smgeon than to the pathologist 
that we must look for a knowledge of the facts 

Newer observations tend to show that the former theory that most cancers 
begin at the orifices of the stomach is incorrect, and that these are more 
often secondarily involved Such was the conclusion of Israel and also of 
Hansemann Mikulicz and Kausch in 1900 mention the probability that 
40 pel cent of cases of cancer of the stomach begin m the lesser curvature, 
their obseivations depending on laparotomies and thus representing earlier 
types than are seen by the pathologist 

Boas thinks that a common site of origin is the vicinity of the pylorus, 
i e ,io the right of the scrobiculus cordis or else m it In 40 cancers recently 
recorded he found 25 on the lesser curvature and only 6 at the pylorus 
These observations have given rise to the statement of Brosch that a good 
explanation exists m the fact that the lesser curvature, lying as it does in the 
line of passage of foodstuffs, is exposed to irritation and injury, and is there- 
fore more vulnerable to the development of cancer 

As regards other sites of origin, -two series may be quoted 

P\Iorus Anterior or 

and lesser posterior Greater 

cu^^atu^e Cardia Diffuse ■uall cur\ature 
Per cent Per cent Per cent Per cent Per cent 

Lebert and Hahn 51 29 15 0 OS 0 04 

Orth 80 10 10 


Multiple Cancers — Occasionally’^ several tumors are found in the same 
stomach, e g , Maunzio saw one case with cancer at the pylorus and at the 
same time one at the cardiac end, and Gierke reported a case with four 
cancels m the one stomach 

Relation of Cancer to the Changes m the Mucosa — ^The general mucosa 
elsewhere suffers coincidently with the progiess of the cancer Usually the 
superficial cells are fairly preserved or more goblet cells appear The 
peptic glands become mucous glands, the border cells disappear more than 
the chief ones, and all are more or less surrounded by’ new small round cells 
The mucous membranes may be completely absent in some places, due to 
the development of a general atiophic gastritis with small-celled infiltration, 
cysts, etc 

There is little to substantiate the view of Hayem and Mathieu that cancer 
develops secondarily on atrophic gastritis Usually where the glands are 
preserved, the secretion of hydrochloric acid persists, and where, on t e 
othei hand, there is diminution of acid secretion, there is also extensive change 
in the secietmg cells It is interesting to note that secretion which haS-dis- 
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appeared may in rare cases return after resection of the cancer, but not 
alter mere gastro-enterostomy, showing that while the cancer exists and 
develops, the regeneration of secretion is less likely to occur 

The observation of Fenwick is noteworthy, viz , that with cancels of organs 
other than the stomach there may be absence of normal acid gastiic juice 
Friedenwald and Rosenthal found a similar result m 9 out of 29 patients 
Their figures were briefly as follows the cases included 9 breast cancers, 
5 in the uterus, 7 m the rectum, 2 of the tongue, 4 of the face, 1 of the in- 
testines, and 1 of the pancreas In 9 there was low total acidity and no free 
HCl In 10 there was low total acidity and diminished HCl, and m the 
remainng 10 the secretion was normal 


Fig 4 



Scirrhug carcnoma of pyloric end of stomach 


The Cancer may be Oircumscnbed or Diffuse — When circumscribed, the 
tumor usually projects as a fungating mass with a villous surface, or one 
which IS more smooth and flat, and showing central dimples oi areas of 
degeneration and ulceration The degeneration has no necessary relation 
to the size of the growth, and may occur early m small neoplasms, or only 
much later after the mass has attained very extensive proportions 

The diffuse variety extends mainly in the submucosa, which thus becomes 
thickened, giving to the whole wall a greater rigidity and firmness and 
making it much more resistant to the knife The mucous membrane itself 
is usually roughened and in parts degenerated, while the organ is either large 
and dilated (if pyloric stenosis has occurred), or shrunken and the cavity 
much smaller than normal In some of these diffuse cancers it may be 
impossible to distinguish the condition from a mere cirrhosis (interstitial 
gastritis) except by microscopic examination, and often even then it is not 
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easy to find the few areas of cancerous gro^^ th amid the abundant dense 
fibrous tissue 

Two mam types occur The scinhus and the mcduUaiy, although trans - 
tions are found m a large proportion of cases Each of these may undergo 
more or less extensive colloid change, giving a third variety 

The scirrhu^ cancers are perhaps the most common, although transition 
forms and mixed types are usually present m nearly all gastric cancers 
They are, as a rule, hard tumors, due to the preponderance of fibrous tissue 
(where epithelium and stroma preserve the alveolar arrangement the name 
carcinoma simplex is used) The wall is thickened, the extension is often 
diffuse rather than circumscribed, and there is a tendency to scar formation in 
some places, while in others superficial ulceration is seen Scirrhus cancers 
are slow growing, spread gradually into the surrounding tissues, especially 
the muscle It is m this form that differentiation is sometimes difficult 
betw^een cancer and simple chronic indurated ulcer, or, again, cirrhosis ven- 
tricuh Scirrhus neoplasms are commonest at the pylorus, so that stenosis 
occurs, owung to the increasing size of the tumor oi to shrinkage and rigidity 
at the orifice 

The medullary form is soft, lery cellular, and thus on section show's more 
“juice ” The progress is more rapid, degeneration and hemorrhage more 
common, and metastases are more readily formed The glands espeeially are 
subject to invasion 

Papillary outgrowths of a special adenocarcinomaious form are not un- 
common They form soft, fungatmg excrescences, oftenest at the pylorus, 
w'here they are sharply delimited at the duodenal end Ulceration, necrosis, 
hemorrhage, and even perforation are apt to occur wuth this special variety 
The colloid changes may supervene in any form of gastric cancer Diffuse 
thickening occurs from the presence of yellow ish-browm, jelly-like, translucent 
fluid, w'hich IS seen occupying large or small spaces m the neoplasm It is 
essentially a degeneratn e process of the cells and tends to invade the omen- 
tum, but not, as a rule, the intestines 
hlyxomatous degeneration may occur in the fibrous stroma of any cancerous 
tumor 

Squamous-celled cancer commonly occurs about the cardia as the result 
of an epithelioma commencing m the oesophagus It is rarely elsew'here 
in the stomach, except w hen secondary nodules form there either by trans- 
plantation from squamous-celled tissues (tongue, oesophagus) or by metas- 
tases from the oesophagus, as has been described by Klotz and others 
Extension and Dissenunation — The disease maj be confined to the stomach, 
and may induce ulceration, degenerative changes, hemorrhages, etc Ex- 
tension in the stomach occurs chiefly by the lymphatics running m the 
fibrous intersections betw'een the muscle bundles Here the course is vertical 
toward the serosa, w'hich may also be involved As Cuneo has showm, the 
gastric lymphatics run toward the glands along the lesser and greater curva- 
tures, more especially tow'ard the pyloric end and m the adjoining portions 
of the great omentum, and thence through the coeliae glands on their way 
to the thoracic duct, thence to the supraclaMCular region, as well as to 
the subcla^ lan vein and the general circulation In pyloric cancer the lesser 
curvature is rapidly invaded, and the lymphatics and glands become in- 
volved as far as the point where the coronary artery joins the stomach here 
the lymphatics pass from the lesser curvature The lymph nodes of thi? 
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greater curvature do not usually go farther to the left than a point near the 
median line The fundus is almost devoid of lymphatics 
The disease commonly spreads in the subserosa and if degeneration occurs 
here, ulceration and even perforation may follow with a consecutive periton- 
itis, local with adhesions, or more general Owing to the slow progress of 
this event, the previously formed adhesions usually prevent a general peri- 
tonitis, and merely a perigastritis occurs Perforation is, however, an un- 
common event, much more so than in simple ulcer, perhaps occurring m 4 
to 10 per cent of cases Combined statistics show 4 46 per cent (43 out of 
963 cases) In this way abnormal communications form between the stomach 
and other viscera and tissues, e g , large intestine (gastrocolic fistula m 25 
of 877 cases, i e , 2 2 per cent ), small intestines, the anterior wall (Mis- 
lowitzer found 17 cases, Brmton only 1 m 507 cases), pleura, and pericardium, 
with admission of air and infected material into these cavities, the lungs and 
bronchi, with formation of abscesses, gangrene, etc 

Sometimes m the stomach there is partial healing, scars form, although the 
process does not cease, and m other parts the neoplasm shows progressive 
degeneration Ulceration occurs in a very large number of cases, probably 
m more than 80 per cent , and hemorrhages are a common result, the amount 
depending on the size of the eroded vessel or the degree of capillary oozing 
Suppuration occurred in 4 out of 40 cases observed by Boas 

Extension outside of the stomach occurs through continuity of structure, 
contiguity by means of adhesions, or by direct implantation, chiefly, however, 
by the lymphatics and sometimes by the blood stream, especially the portal 
vein 

Metastases originate either by the blood stream or lymphatics They 
may appear before any suspicion is aroused of the gastric origin of the 
neoplasm Thus, Tilling, in 1899, described an instance m which a second- 
ary node on the humerus was the first evidence of the cancer whose origin 
lay m the stomach Usually, however, the growths in the liver or peritoneum 
mask the original site 

Metastases travelling by the hlood stieam most commonly enter the portal 
vein and liver They also commonly extend to the peiitoneum and omentum, 
the pancreas, spleen, kidneys, pelvis, bones, lungs (especially the left), and 
brain, m such a manner as to suggest only one way of extension, viz , through 
the circulatory system No organ is immune 
The lymphatics allow metastases to form most commonly m the neigh- 
boring glands (85 per cent according to Cuneo), chiefly those at the dia- 
phragm, the perigastric and retroperitoneal glands, the extension occurring 
m the glands of the thorax and supraclavicular region as well as m the 
thoracic duct Out of 556 cases the cervical glands were involved m only 
21 (4 per cent ) Combined statistics show that m 2156 cases, metastases 
formed according to the following proportions in various parts of the body 
glands, 44 1 per cent , liver, 33 2 per cent , peritoneum and intestine, 27 6 
per cent , pleura and lung, 7 3 per cent , and pancreas 7 6 pei cent In the 
Tubingen statistics (1891 to 1905) the distant glands were miolved only in 
7 out of 91 cases, m only 3 were the supraclavicular glands in^ohed, and m 
the others the bronchial and mediastinal glands 
Cancers, of course, extend always to a greater or less degree beyond the 
area of induration, and evidence can only be found on microscopic examina- 
tion of the surrounding tissues, here isolated groups of cells from the neo- 
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plasm may be seen, separated by areas of healthy tissues from the original 
source Cancer of the caidia often extends to the oesophagus, that of the 
pylorus, on the other hand, rarely involves the duodenum 
The abdominal wall is at times invaded, chiefly through lymphatics of 
the obliterated umbilical cord, and great diagnostic importance attaches 
to the discovery of small secondary nodules m the subcutaneous abdominal 
tissue, especially about the umbilicus 
Peritoneal cancer is common, and there may be ascites from a variety of 
causes, among others from portal obstruction through pressure of mfiltiated 
glands on the vein, or by direct invasion into it The ascitic fluid may be 
serous, hemorihagic, or chylous 

The shape of the stomach varies according to the situation, extent, and 
secondary effects of the neoplasm, and also according to its special character 
Gastrectasis occurs with p} lone tumors, while if the cancer be at the cardia 
the organ may even be smaller than normal, as will also oceur with cirrhotic 
infiltrating cancers m many cases All forms of abnormality in shape will 
be found in cases w'here cicatrization and adhesions exist to distort the 
normal outlines The stomach is often lower in the abdominal cavity than 
IS normal, and very often it assumes the vertical position 
Secondary gastric cancer sometimes results from a primary growth in the 
stomach, e g ,a cancer of the cardia may follow upon a pyloric growth, or, 
again, a pyloric stenosis may occur from compression by periportal cancerous 
glands, which become involved from a primary cancer of the cardiac orifice 
The general morbid anatomy reveals, as m any cancer, marasmus, with 
browm atrophy of the heart and fatty degeneration of its muscle, brown 
atrophy of the liver, fatty kidneys, and not uncommonly degenerations in the 
spinal cord and peripheral nerves Multiple thrombi associated with the 
marasmus or arising directly from the neoplasm are sometimes found m 
the bloodvessels General anasarca, anaemia, and cachexia are superadded 
to the picture • 

S3TIipt0ins. — ^The symptoms vaiy according to the stage of the disease, 
the situation, the extent and pathological character of the growth, and 
upon its direction of progression 

Latency — The onset may be quite unnoticed either by patient or physician 
(z e ,no subjective or objective signs may exist) It is sometimes an acci- 
dental discovery at autopsy Patients wuth gastric cancer may enj oy apparent 
health for months, wuth undisturbed appetite and digestion, and with main- 
tenance of strength and nutrition even when extensive metastases are present, 
as described by Cheney and others It is those cases occurring elsewdiere 
than at the orifices that are especially apt to be latent Absence of tumor 
and gastric symptoms is common m such patients, and the general picture 
of marasmus, or “primary liver cancer,” is apt to obscure or conceal the 
original location of the disease 

Latency is very apt, too, to occur in cancers of the cardia when no obstruc- 
tion has yet occurred, and w'hen from its position no tumor can be felt 
Sometimes these cases simulate permcious anjemia The examination 
for occult hemorrhages m the stools, wdiich is now' a routine method, has 
done much to clear up cancers of the digestive tract w'hich have hitherto been 
obscure by other methods of examination 

Onset — Symptoms usually begin wuth inexplicable “dyspepsia, ’ wmicli does 
not respond to treatment Following upon this aie pam, loss of weight, and 
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weakness, later vomiting, perhaps of blood, and the cachexia progi esses to 
a fatal issue The onset and persistence of dyspepsia in a man over foity 
years of age, who has previously enjoyed good health, is a suspicious circum- 
stance Sometimes the onset is apparently sudden, m the midst of health 
or after some acute illness, or perhaps after a trauma Hammersehlag has 
already drawn attention to the frequency with which gastric cancer may thus 
develop This “sudden” onset followed by progressive loss of flesh and 
weakness is very significant of cancer In one of the writer’s cases, the 
patient, a woman, developed her first subjective sign of indisposition five 
weeks before her death, the earliest symptom being a sudden pain m the 
right side of the abdomen coming on while she was hard at voik and m 
apparently perfect health Rapid weakness followed, and three weeks 
later jaundiee set m, with progressive emaciation Vomiting occurred one 
week later, a few days prior to her death The examination on admission 
revealed a huge mass, probably of cancerous nature, and the autopsy con- 
firmed the diagnosis, the primary growth being at the pylorus, where it 
formed a valve-hke opening w'hich permitted transmission of food m the 
proper direction The liver w^as almost entirely replaced by metastatic 
growths, and all this with symptoms of less than five w'eeks’ duration 

In one class of cases the onset is often characteristic, viz , wdiere cancel 
follows ulcei or is engrafted upon it In many of these the diagnosis is ob- 
scure through the presence of hyperacidity, especially as the HCl may be m 
excess to the end, and wuth it hypersecretion and early motor insuffieieney, 
perhaps all the more so because spasm develops at the pylorus wuth the 
hyperchlorhydria The deficiency of HCl in these cases appears late, and 
lactic acid is correspondingly small m amount and only found late Pam 
and hemorrhages are early signs m these cases and usually marked features 
Early Digestive Symptoms — Flatulence is frequent and the gas expelled is 
at fiist odorless, because HjS is not usually generated m these cases Later 
on with degeneration or ulcei ation of the neoplasm, the expelled gas has a 
foetid or foul odor from gangrene, suppuration, or the presence of organic 
acids A sensation of fulness occurs even after -v ery little food 
Anorexia is common (50 to 80 per cent of cases) and eariy, and is apt 
to be progiessive, although in many cases (one third. Boas) the appetite 
IS preserved until late in the disease Again, it may be perverted and capri- 
cious, and an especial dislike for meat may develop There is no definite 
relationship between appetite and motoi function or secretion The taste 
IS altered and often perverted Smokeis commonly lose all desire for 
tobacco Bulimia has been described by Hanot in one case, but is \eiy 
rare Dysphagia is rarely expeiienced (except m cancer of the cardia), 
and w^as present in 10 out of 306 cases (Perry and Shaw'), depending, of 
course, on the seat, development, and metastases Thirst is definitely 
related to the degiee of stenosis and to the motor insufficiency It is thus 
more constant m pyloric cancer and less when the curvatures are invoked 
The tongue is usually thickly coated, although at times clean for months 
Much depends on the condition of the teeth, gums, and pharynx 
Vomitmg — ^This is very fiequent, and occurs m 80 to 90 per cent of all 
cases It usually takes place late m the course of the malady, and is especially 
common m pyloric cancer, owing, of course, to the stagnation and dila- 
tation In Warren Lyman’s statistics from the Royal Victoria Hospital, 
it w'as noted m 68 2 per cent Sometimes it is eaily (m 7 out of 83 of our 
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patients it was the first symptom, and m 34 it was very early), when this is 
the case, it is usually at longer intervals, and increases m frequency as the 
disease progresses It is also frequent, and appears early when the stomach 
cavity IS small from infiltration of the neoplasm As dilatation becomes 
more pronounced the vomiting may again be at longer intervals and then more 
copious, the food being largely unaltered and coarse, mixed with mucus, 
blood pigment, detritus, etc , and having a foul or foetid odor from organic 
acids When an ulcerating obstructive growth at the pylorus breaks down 
to create a new passage, the vomiting may cease for weeks and the motor 
insufficiency be temporarily relieved Acute fatal cases with rapid emacia- 
tion and repeated uncontrollable vomiting have been described Vomiting 
IS much less frequent when the fundus or anterior wall is the original seat 
of the cancer Absence of vomiting does not depend on ulceration In 26 
of our 83 cases, vomiting was either absent until death or until discharge 
from the hospital When the cardia is affected alone, vomiting will be more 
of the nature of a regurgitation and with much mucus It is, as a rule, 
preceded by nausea, sah\ ation, and digestive discomfort 

Effect of V omiting — As a rule, vomiting causes some relief to the general 
discomfort, but not much to the pain In 14 of our patients the pain was 
relieved, and chiefly m the pyloric cases 
The time of appearance of vomiting varies with the site and nature of 
the growth, the degree of mechanical and functional disturbance, and to 
some extent with the nature of the food ingested Late m the disease it 
appears one or more hours after a meal, and may be periodical, every two 
or three days, or may come on quite irregularly Often three layers form 
m the vomitus where the retention of food has existed, the uppermost frothy, 
the middle layer consisting of turbid fluid and partly digested foodstuffs, 
the bottom layer being granular and containing food m various stages of 
digestion and other matter foreign to normal digestion 
Haematemesis — Hiematemesis is a common symptom, but occurs as an 
obvious sign m less than half of all gastric cancers Chemical tests for occult 
blood, however, show it to be much more frequent It is important to dis- 
tinguish between true coffee-ground vomiting, and altered foodstuffs which 
have a similar appearance This can be determined often only by chemical 
tests, by the microscope or the spectroscope 
The bleeding may occur from erosion of a large vessel, and be copious 
and even fatal, although this is rare (1 per cent Welch), death may 
occur from hemorrhage without emesis Moie usually it consists of small 
parenchymatous hemorrhages, either from the degenerated tumor, or from 
superficial erosion of the mucosa The amount of blood is usually small, 
unless cancer is grafted on an ulcer, but may be oft repeated and oozes slowly, 
thus remaining a long time m the stomach For this reason it is altered to 
hsematin, giving to the contents the coffee-ground appearance Tiny specks 
of dark clotted blood, which frequently appear m the vomitus with cancer 
of the lesser curvature, are of great diagnostic importance, and probably 
come from small hemorrhages m which the blood remains m folds of the 
mucous membrane or m depressions of the neoplasm 

This IS often a very early sign of cancer, especially if associated with the 
Oppler-Boas bacillus, and the specks are often overlooked because, being 
of an intense black color and very small, they are mistaken for other things 
They are most common m incipient cancer, especially of the lesser curvature 



CANCER OF THE STOMACH 


231 


The blood, although sometimes pure, is usuallj^ mixed ith food Repeated 
hemorrhages of small amounts is an important diagnostic point, especially 
if accompanied by diminution of HCl and the presence of lactic acid 

Occult bleedings are a very important finding, and, as will be seen later, 
form one of the most constant signs in the disease (See the section on occult 
bleedings, under gastric ulcer ) 

Pus is less commonly vomited, but when present may usually be told by 
the naked eye, or by its foetid odor If in small amount it may only be re- 
vealed by the microscope It arises through degeneration and ulceration 
of the neoplasm, and its presence is important for the diagnosis, it being 
rare m other chronic gastric affections Muco-pus, if present, is less foetid 
Pam — Pam is usually preceded for a time by a mere sense of pressure 
and discomfort, especially after meals It was the first symptom m 25 
out of our 83 cases in the Royal Victoria Hospital (31 per cent ), and was 
present m the gastric region m 75 per cent Later on it is usually although 
not necessarily present, and occurs m from 75 to 90 per cent at some time 
during the progress of tlie disease In Osier’s series 13 per cent ran a painless 
course In the Royal Victoria Hospital, 22 per cent had no gastric pain 
(Lyman) The time of its appearance varies within u ide limits, sometimes 
occurring only every few dajs or ueeks, sometimes only at night, etc , while 
at other times it is constant 

The degree of intensity, as a rule, is not excessive At all events, it is 
not usually so severe as in ulcer There is painful distress or a dull ache, 
usually fairly well localized to the gastric area Sometimes it radiates to 
the back and to the sacrum If the cancer be at the cardiac end, the pam 
may be at the lower end of the sternum There is nothing characteristic 
about the pain In pyloric stenosis peristaltic, cramp-hke pains occur, and 
there is a sense of unrest 

A relation between the presence of a tumor and the site of the pain does 
not usually exist, nor between the absence of pam and the site or nature of 
the tumor In some of our cases uith diffuse infiltration of the stomach 
no pain existed, and pam was absent in at least one of each typical variety 
of regional disease Cardiac cancer n as especially free from pam A relation 
to food may or may not exist Often food increases the pam, especially 
late m the digestive period (if the cancer be pyloric), or the pam may be con- 
tinuous and bear no relation to the ingestion of food 
The Bowels — The bowels are rai ely regular, perhaps m 5 per cent of cases 
They are usually at first constipated Diarrhoea occurs less often — F 
Muller says that dianhoea occurs in 35 per cent of all gastric cancers — and 
at times the two conditions alternate There is no relation between the 
growth itself and the condition of the bowels, except that hen retention of 
food occurs through pyloric stenosis, constipation is more apt to exist 
Blood m the stools, usually as occult bleedings, is present m a verj’^ large 
percentage of cases, probably m o^ei 90 per cent, and this finding is a 
valuable adiunct to the diagnosis It may be obvious or merely be detected 
by chemical methods 

The Unne — The quantity is usually diminished m amount and concen- 
trated — according to the degree of gastrectasis and pjloric stenosis The 
chlorides, while often less than m the normal, may \ary within wide limits, 
for the retention of chlorides m the organism depends on other factors than 
the specific action of the carcinoma Phosphates are increased in quantitj 
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on account of insufficient food, but not through the action in any way of 
the cancerous process Nitrogen e\cretion in the urine is usually greater 
than normal, the increase depending not alone on the food (for it cannot be 
raised with additional food), but on the great albumin destruction that 
occurs in gastric cancer So great is this destruction that Salomon has at- 
tempted to utilize it for diagnosis by testing the la\age water quantitatively 
for nitrogen and albumin to gam an approximate estimate of the presence of 
gastric malignant disease 

Albumin is frequently present (perhaps in one-fourth of all cases), although 
usually m small amount Large quantities of albumin are exceptional 
Albumoses (peptonuria) have been found from time to time m gastric carci- 
noma A certain diagnostic significance attaches to their presence, as indicat- 
ing the possibility of malignant disease and the probability of its ulceration 
Aldor examined 56 unselected cases, and found albuminuria in every patient 
with fever, and in 5 others in whom cancer of the stomach was present, and 
in one with cancer of the omentum It is merely a confirmative test 

Acetone and diacciic acid are sometimes present, but usually only in the last 
stages of gastiic cancer, and are of no diagnostic import, occurring as they 
do in other forms of gastric disease in which inanition, toxic states, etc, 
may exist (gastrectasis, ulcer, etc) Indican has no pathognomonic sig- 
nificance, being common in the urine in numerous derangements of the 
alimentary canal, and being variable m amount even in the same diseases 
Urobilin, when present in excess, does not arise from the cancer, but from 
some complications, e g , hepatic disease, jmeumonia, etc Ethereal 
sulphates are increased in the urine only where HCl is deficient, but not 
necessaiily so, even under these conditions, so that m carcinoma their occur- 
rence IS most variable V olatile fatty acids are in excess sometimes Avhen 
cancer occurs with stasis and diminished HCl, but Sigel doubts the diagnostic 
value of this finding The variations of these acids is too great to be relied 
on (Rosenfeld) 

The presence of sugai m the urine implies the probable involvement of 
the pancreas oi brain and perhaps of the liver 

Nutrition — Emaciation is the rule, it is usually progressive, and is often 
the first symptom to arouse suspicion The skin becomes lax, dry, and wrink- 
led, the color earthy, sallow, and sometimes jaundiced Cachexia super- 
venes, especially with motor insufficiency There is nothing pathognomonic 
about the cachexia, and it has no diagnostic value per se Two exceptions 
are worthy of mention (1) Sometimes patients run an advanced course with 
well-maintained nutrition, for this is by no means incompatible with gastric 
cancer (2) Remissions occur, patients regaining some or much of their 
lost weight, especially under caieful lavage and diet with encouragement, 
although such an improvement is necessarily of short duration In cancer 
of the lesser curvatuie, there is usually but little emaciation early in the 
disease 

Loss of Strength — Loss of strength usually accompanies emaciation and is 
an important factor in the diagnosis, although at times the strength is well 
maintained until late in the disease 

Anffimia — ^Aninmia is due to the toxmmia, hemorrhage, and malnutrition 
The blood examination is of little value m the diagnosis Usually there 
IS moderate leukocytosis The red cells are normal or much diminished, 
sometimes there is marked poikilocytosis, and the picture may resemble that 
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of pernicious aniemia The hiemoglobm is normal or much dimimslied 
The average red count is usually above 2,000,000 per cmm , the average 
hsemoglobm is about 50 per cent The absence of digestive leukocytosis 
has no practical diagnostic value In the first place, it varies greatly m 
cancel, while, on the othei hand, it is not uncommon m benign pyloric 
stenosis 

The specific giavity and density of blood are of no value except as aids 
to diagnosis m a geneial way The specific gravity goes hand m hand with 
the amount of hiemoglobm, and hence is often diminished 

Fever — Fever occurs m about one-half or three-quarters of all cases, 
and at vaiying and irregular intervals Sometimes there is an initial fever, 
oi again dm mg the course of the malady we may get intermittent types or 
irregular temperature, and not uncommonly, especially with marked degen- 
eration and ulceration of the neoplasm, sudden elevations to 105° or 106° 
occur with rigors and as sudden a termination At other times the type 
resembles that seen m malaria with chills and sweats These ii regularities 
in temperature are probably toxic, arising from absorption, although at 
other times the fever is due to complications, e g , peritonitis, pleurisy, etc , 
which should be looked foi Terminal pneumonia or pulmonary metas- 
tases often cause the fever which occurs dining the latter days of the disease 

The neck may show enlarged supraclavicular lymph glands, especially 
on the left side They become swollen, palpable, perhaps visible above the 
clavicle The diagnostic value of this is doubtful Associated with invasion 
of the thoracic duct, their presence was regaided as an important sign 
Yet this may occur m all or any visceral cancer Again, their appearance 
IS usually a late sign, not an eaily one Sometimes, however, it is early 
enough to be of use, and therefoie should be looked for Hechler found 
18 cases m 70, Lepine 3 m 40 In the Tubingen statistics (1891 to 1905) 
only 3 cases out of 91 autopsies on gastric cancels showed involvement of 
the supraclavicular glands 

The Abdominal Exammation — Inspection — Inspection is of great 
importance Osier has drawn special attention to examination of the 
abdomen foi unevenness of the furrows below the ribs, for fulness in the 
epigastrium, nodules m the skin and about the navel, peristalsis and anti- 
peristalsis, and, lastly, foi a wide area of aortic pulsation From inspection 
one may often see not only a tumoi, but gastroptosis and gastrectasis It is 
well to inspect the lecumbent patient from behind the head of the bed 
Cancel of the lesser curvature is often easily seen as it descends with deep 
inspiration, and one may make out its sausage-hke shape and see it ascend 
vv ith expiration, especially when the stomach is empty With a full stomach 
a tumor may be pushed upwaid beneath the ribs or hvei and be invisible 

The mobility and movabihty of the tumoi vary greatly The mobility 
may vaiy with the position of the body, with the respiratory movements, 
with inflation of the stomaeh, and wath palpation It is detected chiefly 
by inspection, palpation, and inflation, and much depends on the presence 
or absence of adhesions Various positions of the body may coincide 
vv ith altered positions of the neoplasm, and some large and localized grow ths 
may thus leadily change their site fiom time to time 

Respiration often has a marked effect on the position of the tumor, and if 
it be localized to the pylorus, circumscribed and solid, and non-adherent to 
surrounding viscera, it maj altei greatly, descending with inspiration and 
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returning with expiration It may be accepted as a general rule that absence 
of respiratory mobility implies non-adherence to the liver 

Cancers of the curvatures move readily, and may show fixability on expira- 
tion This aids m the difterentiation both of cancer of the stomach from that 
of other organs, and of cancer of the pylorus from that of the lesser curva- 
ture Often tumors which descend with inspiration may be held in that 
position during expiration 

Absence of this expiratory fixability does not necessarily prove adhesions 
to the liver or diaphragm, and therefore, if the tumor move with the liver, 
it IS not necessarily adherent to it, but such adhesions may usually be ex- 
cluded if the tumor on expiration acts differently from the liver itself 
Even this is not an infallible rule, however The changes of position depend 
on the size, the site, and the extent of the tumor A large, wide tumor, 
adherent to the liver and yet extending below it, may be partly fixed even 
when the liver returns with expiration On palpation, these tumors are 
sometimes found quite movable, especially if non-adherent elsewhere and if 
confined to the pylorus Sometimes they may be moved to almost any posi- 
tion m the abdomen, as in one instance in a woman admitted with localized 
cancer of the pylorus with extreme gastrectasis, evidently a carcinoma de- 
veloping over a pievious ulcer The tumor could at will be pushed beneath 
the right costal margin, to the right iliac region, or across the epigastrium to 
the left of the median line, and even below the umbilicus 

Insufflation and inflation have some influence on the situation of a neo- 
plasm in the stomach Inflation may be carried out by administration of 
separate powders of tartaric acid and sodium bicarbonate, or by insufflation of 
air through the stomach tube by means of a Davidson syringe One should 
be careful in this method not to inflate to excess, if one would avoid injuring 
the mucosa The writer saw a severe laceration of the mucosa under such 
conditions in a European clinic, where the autopsy revealed four or five 
linear tears from end to end of the organ 

Pyloiic tumors descend to the right, and rarely ascend to the right 
Tumors of the lesser curvature move backward and disappear because the 
larger curvature turns forward, just as happens with a full stomach By 
inflation, too, the position and size of the stomach are easily detected, and 
ptosis becomes more obvious, especially in cancer of the lesser curva- 
ture It IS important to remember that in pyloric cancers there is not always 
gastrectasis, and that gastrectasis does not necessarily exist because stasis 
IS present The stomach may remain normal or even get smaller, e g, 
with diffuse infiltration or cardiac cancer 

Palpation — ^This is the best and most certain of all the methods to tell the 
presence of a tumor The examination should be made m various positions, 
and if necessary m a hot bath, or under ether, in order to determine the 
size, shape, situation, mobility, character, etc , of the growth In the absence 
of a palpable tumor, the diagnosis often remains dubious Sometimes a 
tumor IS not accessible to palpation even wdien large, especially if (1) it is 
high up m the cardia, (2) if it is in the lesser curvature and fixed to that 
vicinity, or under the left lobe of the liver, or (3) if it is in the posterior 
wall of the stomach 

Tenderness of tumors is common, m variable sites, and theie are otten 
tender points behind, near the vertebrae 

It is often possible to feel a hardness and the nodular character ot a 
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neoplasm and the knobs of caneeions masses with central depressions of 
degeneration (Farre’s tubercles) 

Pyloric tumors aie the easiest of all to palpate, especially m women with 
lax abdomens and descended stomachs Not infrequently one may feel 
the gurgling of gas thiough the pylorus 
Gastnc Rigidity — Boas has drawn special attention to this symptom, 
although Cruveilhier noted it more than half a century ago As Boas has 
observed, the rigidity may exist meielj' as slight contractions of short duration 
confined more or less to the fundus, or as more marked tome spasms of the 
muscle oyer a larger area, causing piominences of the fundus, and creating 
a sensation of pain to the patient, or, again, there may be still more decided 
contractions, which are both visible and palpable and are of longer dura- 
tion Gastric rigidity implies pyloiic obstiuction, and it is best observed with 
a full stomach 

Percussion — Dulness or dull tympany may exist over a large tumor 
There is increased tympany over gastiectasis Inflation aids this outlining 
Auscultation — Auscultation and auscultatory peicussion are of doubtful 
value, although perhaps future developments may demonstrate their use- 
fulness The sign of the deglutition sounds, viz , delay in their occurrence 
and transmission to the ear, has a doubtful value, and is certainly not pathog- 
nomonic It IS possible to hear, too, the guigling of gas through the pylorus 
Friction from a localized peritonitis is, of course, sometimes audible 
The Functional Signs and Analysis of the Stomach Contents — 
There is no one pathognomonic sign of cancer The diagnosis is made from 
the symptom and sign complex The signs vary greatly according to the 
site, size and extent, shape, character, etc , of the neoplasm Pyloric 
cancer gives a different picture from that of cancel in the lesser curvature 
The macroscopic evidences in the stomach contents show chiefly poor 
proteid digestion, vhile the caibohydiates have been well acted upon 
If pyloric obstruction or general weakening of the muscle wall of the organ 
has occurred, the amount retained is abnormally great Tumor fragments 
are rarely seen Blood is common, and sometimes theie is pus 

The motor powei is nearly always diminished m all forms of gastric cancer 
It is not necessarily associated with dilatation, for a small, rigid, cancerous 
stomach may equally well show motor insufficiency Often the motor 
insufficiency is only of the first degree for some time, but this m itself is an 
important feature for diagnosis, because motor insufficiency usually appears 
as an early sign, more especially in pyloric cancer, and before the tumor 
IS observable It rapidly becomes more severe, especially with marked sten- 
osis and insufficient hypertrophy of the musculans It may be slight at 
first In cardiac cancer it is less fiequent than m cancer in other situations, 
although even here it comes with mfiltiation and extension to other paits, 
or with a concomitant catarrh 

In cancer of the lesser curvature, motor insufficiency is slight at first until 
extension and infiltration have occurred, involving the pylorus, but not 
necessarily causing stenosis so much as preventing peiistalsis and inducing 
a rigidity of the wall and hence motor insufficiency with insufficient pylorus 
In cancer of the body of the stomach, more than 50 per cent of cases show 
motor insufficiency (Boas 64 per cent m curvatures and fundus), because of 
the infiltration of the walls and their weakness through toxaemia and cachexia 
Where marked motor insufficiency occurs, food may be retained for days 
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or even weeks and the increase is usually progressive, when pyloric 
stenosis exists the advance is often rapid Stagnation of solids is especiallv 
noticeable m cases wnthout stenosis 

Secretory Power — Theie is usually a gradual and progressive diminution 
of the free HCI until it is absent, and the ferments also disappear in part 
or entirely This occurs in perhaps 80 to 90 per cent The presence of 
HCI IS no proof of the absence of cancer of the stomach One examination 
of the contents is never enough to form conclusions It is the persistent 
diminution or absence of HCI wdiich is significant Variability in the amount 
of HCI secreted in carcinoma ventricuh is probably much greater than is 
commonly recognized, and the total acidity varies wnthin still wider limits 
Combined HCI is often absent 

Gluzinski has drawn attention to the importance of a diminution of HCI 
in diagnosis By his method three tests are gn en in one day (1) On an 
empty stomach (2) After an albumin meal (twm hard-boiled egg-whites 
and 100 to 200 cc water) (3) After a test dinner One should find HCI 
absent in tw o out of these three tests if cancer be present 

The theory of this test is based on the fact that as a result of acid catarrh 
a chronic mucous gastritis occurs This is present under two important 
conditions, viz , where an ulcer heals wuthout the formation of a stenosis, or 
w'here an ulcer becomes cancerous If one gets a w eak reaction at the first 
test, and at the other two a marked reaction, it implies the commencing change 
from acid catarrh to gastritis In pure ulcer w^e get a reaction after all three 
tests If, howmver, cancer is developing on the ulcer, w'e have progressive 
secretory insuflBciency 

Still, perhaps the disturbed secretion is due less to a gastritis than to the 
fact that the HCI, although secreted, is quickly taken up by products result- 
ing from the cancer Emerson found that in ulcerating cancers certain basic 
substances wmre produced by autolytic processes, w'hich combined wnth HCI 
He behexes these to be “hexone bases, the result of the digestion of the 
proteid by a ferment furnished by the tumor itself ” With cancerous dilata- 
tion we may get free HCI in the early morning, but not one to two hours 
after breakfast or four hours after dinner The important feature is the 
early disappearance of HCI with normal total acidity, later in the disease 
the total amount also falls off Sometimes it disappears suddenly and 
may return after the cancer has been extirpated As a rule, in pyloric 
cancer there is a normal amount of HCI, persisting longer than in the other 
forms (even without previous ulcer), because the cancer usually remains 
circumscribed for a longer time Not infrequently we get excess of HCI 
with or without ulcer 

Ziegler, Sailer, and others have reported cases of hyperacidity wuth cancer 
of the stomach occurring early in the disease The writer has observed 
repeatedly such cases m which the early hyperacidity lasted for more than 
a year before cancer wms at all eindent In one of these cases the autopsy 
showed no sign of previous ulcer but a carcinoma en plaque Ziegler 
distinguishes three stages of hyperacidity in cancer without previous ulcer 
(1) Uncomplicated hyperacidity in old people, formerly wmll (2) Hyper- 
acidity, but no lactic acid and no bacilli, like the condition in simple ulcer 
or in mere hyperchlorhydria, but treatment is of no aiail (3) Gastric 
analysis shows normal HCI or subacidity, with some mucus and some 
motor insufficiency accompanying a declining health 
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In cancer of the fundus we get absence of HCl much earlier, because the 
process is more diffuse, and therefore it affects the secreting glands more 
In all cases one must distinguish between hyperchlorhydria and mere hyper- 
acidity, which is often due to oiganic acids as well Hydrochloric acid may 
be present throughout the whole course of the disease The predisposing 
conditions, therefore, are a localized tumor, especially if pyloric, and 
secondly cancel developing on an ulcer 

Absence of HCl is but one sign, and is of partial importance only, for it 
occurs, too, in gastric neuroses, catarrh, atrophy, etc , and in fevers, con- 
stitutional disturbances, cardiac disease, etc 
Organic Acids Lactic, Butync, Acetic — ^Thc presence of lactic acid 
depends mainly on diminished motor power and lessened HCl, and there- 
fore lessened digestion of albuminous foods, i c , lessened ferment activity 
because of atrophy of the glands Sometimes it is present in small amounts, 
even with good motor power, through retention of bits of foodstuff’s in 
folds of the mucous membrane Theie must be little or no free HCl, 
although the combined acid may be abundant It may be introduced 
preformed into the stomach by the food, c g , bread, milk, fish, meat, etc , 
and for this reason Boas recommends a test meal of oatmeal and water 
Still there is scarcely enough lactic acid m the food of an ordinary 
*est breakfast to signify He gives his meal at night into the previously 
washed-out stomach, and removes it m the early morning 

Lactic acid is formed in the stomach, ho\ve\er, only under abnormal 
conditions, and is the commonest organic acid found in cancer In 30 to 
80 per cent of gastric diseases, with the presence of lactic acid, there is 
lessened albuminous digestion The origin of it may be from acid producing 
microorganisms m the stomach, e g , the Boas-Oppler bacillus, or from 
some special ferment associated nith the cancerous tumor Lactic acid is 
not pathognomonic of cancer, and may be present in intestinal obstruction, 
sometimes even m benign pyloric stenosis, m seveie chronic gastritis, m 
atrophy of the mucous membrane, fat necrosis of the pancreas, cardio- 
renal disease, gall-bladder cancer, pernicious amemia, etc Nevertheless, 
its early appearance in cancer of the stomach, together with a diminution 
of the total acidiUj, even before any signs of stenosis, is very important 
Very little HCl, free or combined, will suffice to pre\ent lactic acid fer- 
mentation, unless there be marked atony Therefore the fact that HCl 
is not uncommonly present m cancer of the stomach reduces the value of 
a negative test for lactic acid In other words, its absence is no proof that 
cancer is not present Still, as Boas shows from combined statistics, 84 4 
per cent of all gastric diseases m which lactic acid is found are cancerous, 
and Schiff’s combined statistics show that 73 6 per cent of gastric cancers 
give positive tests for lactic acid 

Does lactic acid usually appear early, i e , long before the gastrec- 
tasis ’ Kuttner and Lindnei say it does not appear before a tumor is felt, 
but this IS, of course, too general a statement The time of its occurrence 
varies Usually it is not an early sign, because it depends in part on atrophy 
of the glands and motor insufficiency Still, these do sometimes atrophy 
early, as Hammerschlag and others have shown The mucous membrane 
IS sometimes destroyed even when a tumor is quite localized, and, vice versa, 
with extensive cancerous disease the mucous membrane is sometimes pre- 
served Hence the variations in time of the appearance of the lactic acid 
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Its constancy is very suggestive, for the persistent presence of lactic acid 
IS rare in gastric diseases other than cancer 

Ferments — Hammersclilag, in 1884, examined 280 patients with gastric 
disease, and found the peptonizing power (according to his method) below 
15 per cent in only 32 cases, of which 26 were cancers In these there was 
no albuminous digestion in 23, and m the other 3 it was below 15 per cent 

Out of his 280 cases, 42 were cancerous, therefore 26 out of 42 show 
this extreme laek of the fermenting process Opplei denies this on the 
basis of an examination of 26 cases, in which he found meiely that HCi 
secretion and ferment activity ran parallel, indicating that diminution of the 
pepsin cannot be regarded as an early sign of cancer It is, moreover, not 
always present in cancer, and, vice veisa, is present sometimes in benign 
stenosis with gastrectasis and in neuroses 

The presence or absence of secondary atiophy of the glands of the mucous 
membrane is alone the decisive featuie in the production of ferments Early 
diminution of ferment production, even when HCI secretion is preserved, 
has been repeatedly observed 

Occult bleedings from the stomach or bowel should be carefully looked 
for as being one of the early and most impoitant signs of gastric cancer 
The Benzidin test should be used The importance of this sign in the 
diagnosis depends, however, on then persistent presence and on their asso- 
ciation with gastric subacidity If occult bleedings occui in the stools, when 
HCI IS present in the gastric contents, the diagnostic value is less, as ulcer 
could also produce similar results If occult bleedings are not found in the 
faeces, and there is gastric subacidity and good motor power, it argues against 
the presence of cancer 

Microscopic Examination of the Stomach Contents —This is 
more or less valuable according to the period of the disease Blood cells 
and pigment are commonly found Pus cells vary in amount, and at least 
a few leukocytes can almost always be seen The presence of blood or pus 
or both in the early morning lavage is of great significance 

Bits of mucous membrane and of cancer tissue aie not commonly found 
A few cases are recorded, but being a late sign, this has little value The 
lavage water frequently has little slireds of toi n mucous membrane, because 
the mucous membrane in cancer is friable Examination of these shows 
widening of the submucous tissue at expense of the true gland layer, i e , 
glandular atrophy It is often hard to be sure of this, however, because it 
depends upon which part of the mucosa accidentally comes away in washings 
Often mere catarrh is evident, and this is not specific for cancer Sahli, 
however, laid great stress on this, believing that a thoiough lavage at night, 
and again of the empty stomach m the morning, would reveal m the last 
washing torn portions of the tumor A true bit of tumor is the only single 
pathognomonic sign of cancel of the stomach But this means ulceration, 
and therefore a late stage in the disease Lubaisch regaids early diagnosis 
by this means as impossible Malkow found bits of tumor m the faeces 

Boas-Oppler Bacilli — These liaA^e been frequently found m the stomach 
contents in gastric cancel They have been cultivated by Schlesingei and 
Kaufmann in pure culture on sugar agai, on beef peptone agar with the addi- 
tion of cancer luice, and on grape sugar agar, although best of all are media 
to which blood is added Hence they are frequent in coffee-ground contents 
The average length of the bacillus is 6 to 8 fi, although it varies between 
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3 and 10 /i, sometimes it occurs m long spirals and continuous threads, 
1 broad It is non-motile, Gram positive, stains a deep blue-ied color 
with aqueous methjdene blue, is facultative aerobic, and has no spores It 
coagulates milk 

Schlesinger and Kaufmann demonstrated the formation of lactic acid from 
various forms of sugars by these bacilli, theiefoie they may be regarded as 
one of the excitors of lactic acid formation in the stomach, but only one, 
theie are others, and theiefore they are not specific for lactic acid formation 
They have been found in 22 out of 70 cases of gastiic disease, of these 22, 
19 were cancers and 3 presented other conditions Their absence does not 
prove the non-existence of cancel Heichelheim emphasizes the findings 
m gastiic contents of clots of blood with these bacilli, m the absence of HCl, 
as almost pathognomonic of cancer 

Ziegler has recently called attention to the microscopic evidence of stasis 
as important m the eaily diagnosis of cancer, especially the finding of the 
Boas-Opplei bacilh amid mucus which may plug the introduced tube, 
also food remains and heaps of leukocytes These early signs he attiibutes 
to cancerous invasion of the lesser curvature, hence the iigidity, the lessened 
peristalsis, and slight stasis 

Sarcincc are uncommon unless free HCl is present, therefore, as a 
rule, they are only present when the cancer has foimed on an old ulcer 
The presence of sarcinie is no proof that cancel is not present, although if 
they are in abundance the diagnostic value is of some importance as sug- 
gesting a benign rather than a malignant condition 

A few years ago Cohnheim lecorded six cases of cancer with tizc/iomona^ 
and mega-stoma eniencum He attaches diagnostic importance to their 
presence in early stages before the lactic acid forms They cannot live 
where lactic acid exists, and are hence more likely to be found m cancer of 
the cardia and lesser curvature, for in these cases often the lactic acid de- 
velops late Others partially confirm these findings (Heusei, Strube, 
Zabel) 

Amcehce and fiagellata are found m cases of cancer of the stomach m which 
no stasis exists, but m which an alkaline reaction obtains on the gastric 
surface, i e , non-pyloric cases Cohnheim thinks them an eaily sign, and 
that they are found before the ulcerating tumor has become gangrenous 
Later they disappear 

Yeast cells sometimes occur Meat fiheis are found because of delayed 
and lessened proteid digestion Staicht/ foods may be abundant, but are 
found to be more digested than the meats Fats are likewise present 

Diagnosis — ^Inasmuch as surgical intervention at the commencement of 
the disease is essential to a cure, the earliest possible diagnosis is necessary 
for rational treatment, and one must endeavor to deteimme not only the 
location of the disease, but the extent of its development, the presence or 
absence of complications, and the possibilities of satisfactory tieatment 
Where possible, a diagnosis should be established before a tumor is detected, 
although from recent surgical statistics this is not essential for a radical 
extirpation with cure 

Many tumors, even though palpable, are sufficiently localized to extirpate, 
and even when fairly large, a successful resection of the stomach has been 
accomplished Then, too, many tumors feel larger than they i eaily are, 
and vice versa As regards palpation, it does not follow that because a 
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tumor IS not j et palpable that the disease is in an early stage Huge cancers 
with adhesions and metastases may have already formed and be entirely 
covered and inaccessible to palpation, and, vice versa, an advanced condition 
may remain localized for a long time and grow slowly long after the diagnosis 
IS made ° 

The mam evidence in the early cases lies in the findings of functional 
disorder There is no single pathognomonic sign of cancer of the stomach, 
and one must consider the whole symptom complex, using for his purposes 
not only the history, but a careful examination of the symptoms, signs, the 
phj^sical examination, the chemical and microscopic examination of gastric 
contents and stools, and such investigations require often prolonged, patient, 
and thorough observations In spite of all there are numerous cases in 
which it IS quite impossible to diagnose One general rule holds in most 
cases, VIZ , the absence of all gash u: symptoms and signs is important evidence 
against cancer 

Penzoldt has well said that in individuals over forty years of age nith 
gastric trouble, one should not rest until one has satisfactorily decided for 
or against cancer Klemperer advocates as a therapeutic test that elderly 
patients in doubtful early states should be placed on a lest cure with a pro- 
tective diet for several weeks If with this method improvement does not 
supervene, cancer may be strongly suspected 

General Signs — When no tumor is evident one must rely on the age, 
family, and personal history, the history of the illness, especially its onset 
m the midst of good health, the anorexia especially for meats, the hieraa- 
temesis, weakness, and emaciation m spite of apparently sufficient food, 
the motor insufficiency, and the results of chemical analysis and other investi- 
gations of the vomitus and contents from test meals, and upon the presence 
of persistent occult blood in the freces In the stomach contents, the cardinal 
features are evidences of motor insufficiency, the persistent diminution of 
HCl, the presence of lactic acid and of blood 

Tumor — ^The possibility of palpating a growth depends much on the 
topographical conditions of the stomach and of the tumor, c g , cancers with 
adhesions, with extension upward of the growth, etc , may not be accessible 
to palpation Where tumor is evident, one is called upon to decide (1) 
whether or not it be gastric, and (2) if gastric, whether it be of a cancerous 
nature or othemnse 

Certain general tests have been recommended as aids in the early diag- 
nosis of gastric cancer before a tumor is palpable, although none of these 
have justified the claims originally made for them The tryoptophan reac- 
tion IS based on the effect of chlorine or bromine to produce a red-violet 
color on the protemochrom which forms as a result of the great albumin 
destruction The test is not constant, hai mg failed m 13 out of 15 cases 
(Sigel), and having been found positive m other conditions, c g , ulcer 
Kuttner’s opinion was similar to that of Sigel 

Salomon believed an earlier diagnosis possible by testing the lavage water 
for nitrogen and albumin, his test being based on the idea that m gastric 
cancer ownng to the great destruction of tissue, an albuminous serum is 
poured into the stomach The stomach is first carefully washed on the 
evening before testing, after a preliminary non-albummous fluid diet 
for twenty-four hours On the next morning the stomach is washed 
thoroughly with normal saline solution (400 cc ), the same fluid being re- 
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peatedly used and then tested by Esbach’s and Kjeldahl’s tests More than 
20 mg of nitrogen to 100 cc or 0 5 gm of albumin, suggest the presence of 
cancer In negative cases there should be little or no turbidity with Esbach’s 
reagent, and the nitrogen by Kjeldahl’s method is not greater than 15 mg 
Minkowski is not m accord with these views Gerster, however, regards 
this test as useful m cancel of the lesser curvature without stenosis, unless 
the cancer has foimed on an old ulcei, m which case the little HCl present 
would digest the albumin present Reicher, Sigel, Taboia, and Zirkelbach 
confirm the test as being at all events of some value, especially as indicating 
an ulceration of the gastro-intestinal tract, although not necessarily differ- 
entiating malignant from benign conditions Furthermore, it may assist 
m diagnosing cancel fiom chronic gastritis unless the cancer be of an early 
diffusely infiltrating chaiacter 

Gluzinski’s test for the relative diminution of HCl has already been 
mentioned 

0 Reissner’s contention that the diagnosis of gastric cancer is aided by 
the determination of the chlorides m the stomach contents, is worthy of 
mention In carcinoma ventrieuh the chloiides are apparently much 
increased, despite the fact that HCl is itself deficient, the alkaline cancer 
juices evidently themselves containing the chloride excess The method of 
Lutke Martins is employed, and while in other gastric diseases 100 cc of 
gastric contents have a corresponding chloride value of 24 to 40 cc of ^ 
silver solution, in carcinoma 50 to 70 cc silver solutions are required 

Differential Diagnosis — Two main types of condition may be con- 
sidered 

A Gastric cancer without evidence of tumor 

B Gastric cancer with evidence of tumor 

A Where no tumor can be detected, one must take cognizance of two 
classes of cases 

I Those with little or no motor insuflBciency 
H Those with definite gastrectasis 

A third class without tumor exists, namely, cancer at the cardiac orifice, 
which will be dealt with separately 

1 Where no motor insufficiency exists, the cases are easier to diagnose, 
because we can depend on the piesence of lactic acid, which is rare m the 
other gastric diseases that have no atony Therefore, if we happen to get 
lactic acid early, cancer is probably present The mam diseases in this 
group are 

(а) Ulcer without tumoi or stenosis Here the HCl and pepsin are usually 
normal or increased No lactic acid exists, and theie are other positive signs 
of ulcer, e g , the age and nutrition of the patient, the character of the pain 
and of the vomited matter, the course of the malady, effects of therapy, etc 

(б) New OSes — HCl and pepsin are usually normal in amount, although 
not always, and thus prolonged observation is necessary sometimes befoie 
deciding, especially m elderly people Frequent analyses are essential, 
and the effects of therapy will materially aid the diagnosis There are, 
moreover, no occult hemorrhages in the gastric contents or stools 

(c) Chrome Gastritis — The history of a cause (alcohol), the gradual 
onset and slower progress, with remissions and exacerbations, are important 
features The secretions are disturbed later in the disease, and the featuies 
are more local than constitutional Hydrochloric acid is less constantly 
VOL V — 16 
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absent and is often only dimmislied Motor insufficiency is later too 
progresses less rapidly, and there is less gastrectasis, there is also less stag- 
nation of solids, and occult bleedings are less persistent, if at all present 

(d) Atiofhy of the mucous membrane (including pernicious ansemia, 
primary atrophy of the gastric follicles, terminal stage of advanced chronic 
gastritis, cancer of distant organs, e g , breast, rectum, uterus, Addison’s 
disease, etc ) 

Primary atiophy runs a pro ti acted course with gradual onset, and the 
motor power is unimpaired for a long time There is no lactic acid, and 
little emaciation, ansemia, however, exists m this as m cancer Adianced 
gastntis has a similar series of signs and symptoms, but some exceptions 
occur, and then the diagnosis is impossible There is, however, no cachexia 
Lactic acid is less constant, Salomon’s test may be negative, and occult 
hemorrhages are far less constant Achylia gastnea There is no cachexia 
or emaciation, a fair general condition exists with good digestive power 
Lactic acid is absent and there are no occult hemorrhages Pernicious 
anaemia shows little emaciation, as a rule, although sometimes it is extreme 
HCl may be absent m the contents, and sometimes even lactic acid is present 
Even the blood counts may be hard to distinguish, but the cachexia and the 
anaemia do not go pan passu There is no haematemesis, and occult bleedings 
are usually absent Remissions and exacerbations are marked Addison’s 
disease resembles cancer because of the general malaise, weakness, dyspeptic 
signs, etc But the pigmentary changes are present as a feature of the mal- 
ady Cancer of distant organs induces no motor insufficiency, and lactic 
acid IS not present In many cases, however, HCl is absent, as has been 
repeatedly observed in recent years 

II Cases with Gastrectasis — ^I¥ith gastrectasis and pyloric stenosis it is 
harder to differentiate, because the lactic acid is so often present in gastric 
diseases (other than cancer) with atony, and therefore its presence has less 
significance 

The mam diseases to be differentiated are Scarred ulcer of the pylorus 
without palpable tumor (which may he beneath the hvei or be too small 
for palpation) The history of previous ulcer, the longer duration of the 
malady, the presence of HCl (perhaps even in excess), the absence of lactic 
acid, the eructations of gas containing HjS, and the findings of saremee, 
all suggest the benign condition, and the absence of cachexia aids in excluding 
carcinoma Hypertrophic stenosis of the pylorus (Boas’ stenosing gastritis), 
if acquired, is usually due to ulcer and gives signs similar to the above 
Sometimes a carcinoma developing on an old ulcei must be differentiated, 
and the diagnosis is not always easy, indeed, often it is quite impossible As 
a rule, there is a history of old ulcer and the symptoms change in character, 
becoming more persistent, and resistant to treatment There is, moreover, 
greater wasting, ansemia, and pain Bleeding and perforations are not 
uncommon HCl is present, often in excess, and there may be hypersecretion 
(continuous or alimentary) Gluzmski’s tests are perhaps useful m these 
cases, at all events, if positive, they indicate the presence of cancer, and if 
negative, they do not prove its absence Cancer developing on an ulcer 
shows a tumor more easily because of the usual perigastritis and pyloric 

Tumor Exists —Two questions arise (1) Is the growth gastric 
or extragastric? (2) If gastric, is it benign or malignant’ 



CANCER OF THE STOMACH 


243 


It IS often well, as an aid to diagnosis, to palpate the abdomen with the 
patient in a warm bath or under ether, unless, indeed, an exploratory laparot- 
omy be undertaken Minkowski suggested inflation of the stomach, and 
at the same time distention of the colon with water, for differential diagnosis 
of gastric and perigastric tumors With inflation of the stomach, pyloric 
tumors usually move downward and to the right, those of the lesser curvature 
disappearing, while those on the anterior wall and lesser curvature together 
become broader but less defined Under similar conditions, tumors of the 
In er would move upward and to the right, those of the spleen, intestines, or 
omentum would move downward, while if the pancreas were the seat of 
the neoplasm, it would entirely disappear as the gas filled the distending 
stomach Renal tumors would be unaffected by the inflation 

Inflation or distention of the colon with water would displace gastric 
tumors upward, as also those of the spleen Tumors of the kidney dis- 
appear behind an inflated colon Tumors of the In er would vary according 
to size and position, while those of the omentum would be displaced down- 
ward 

The consideration as to the location of the neoplasm m or outside of the 
stomach has already been dealt ^\ ith in the discussion of the symptoms and 
physical signs 

Growths Located Outside the Stomach — ^The tumors simulating gastric 
growths, but existing in reahtv outside the stomach, are mainly 

1 Pcngastntis with an exudate and perhaps adhesions about the pylorus, 
or the lesser curvature, may induce chronic pain iiith dyspepsia and even 
dilatation, all simulating cancer The mam features against cancer are 
the long duration without sufficient corresponding emaciation and cachexia, 
and the different chemical signs on analysis (See Complications of Gastric 
Ulcer ) 

2 Cancer of the Duodenum — ^This condition is rather rare Schlesinger 
found only 7 primary cases in 25,000 histones Rolleston could collect only 
41 cases m the literature, of these, 8 were in the first portion, 5 m the first and 
second parts, 24 m the second portion, and 4 m the third portion of the 
duodenum, 10 were m females and 31 m males Here the difficulties are 
great indeed, it may be impossible to diagnose the true condition One 
may have diminution or absence of HCl Lactic acid, on the other 
hand, may be present, as, indeed, may most of the other signs of gastric 
cancer 

3 Omental oi geneial peritoneal tumors often cause difficulty m the differ- 
ential diagnosis, especiallv if accompanied by ascites Peritoneal cancer from 
any origin other than gastric may simulate cancer of the stomach, especially 
if m aged people with cachexia, and enlarged inguinal glands, pressure on 
the portal vein, and hemorrhagic ascitic fluid But these neoplasms are less 
mobile with respiration, and usually give negative chemical tests on gastric 
analysis The rectum should always be examined m doubtful cases of the 
kind 

4 Peritoneal tuberculosis with ascites may simulate gastric cancer with 
secondary peritoneal involvement However, it occuis usually in younger 
subjects, runs a more protracted course, with exacerbations and remissions, 
and IS accompanied by more persistent irregular fever No occult bleedings 
occur Dock has drawn attention to the value of cytological diagnosis of 
the fluid V ith its characteristic cells, in which mitoses are very common 
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5 Tumors of the transverse colon usually give evidence of some degree 

of intestinal obstruction, the stools may be bloody Examination of the 
stomach itself by test meals and inflation shows the absence of gastric 
disordei ^ 

6 Tumois of the gall-bladder are situated m then appiopnate place, aie 
somewhat movable, and may by pressure upon the suirounding ducts cause 
early ]aundice At times, however, the diffeiential diagnosis is extremeh 
difflcult While there need be no motor insufficiency, yet adhesions m the 
neighborhood of the gall-bladder tumor may cause pyloric stenosis and 
certain signs of gastric cancer The absence of respiiatory mobility may 
suggest a gastiic cancel lathei than one of the gall-bladder, but a test meal, 
when possible, will usually leveal the absence of the functional and chemical 
signs of gastric cancer Palpation with a sound introduced into the stomach 
may aid the diagnosis 

7 Cancel of the hve^ is usually secondaiy, and the tumoi is less easily 
fixed with expiration than aie tumors of the stomach A satisfactory means 
of differentiating is, where possible, to place the hand above the tumor 
Then, if the liver can be felt still higher, the tumor is probably gastric, 
at all events, it is not hepatic The same is true if, with inflation of the 
stomach, the tumor alters its position When the cancel of the liver is 
primary, the liver becomes laige rapidly, jaundice is early and pionounced 
The gastric signs aie slight or absent, and there is no hsematemesis nor 
gdstiectasis Moreovei, the usual signs aftei a test meal are not found in 
the contents of the stomach 

S The pancreas, either noimal oi pathological When normal, it is 
usually found deeply situated in the median line, fixed and immovable with 
respiration, and disappearing upon inflation of the stomach When it 
IS diseased, and especially when it is the seat of a cancerous growth, one 
may find clayey, fatty stools, even when there is at the same time no jaundice 
Jaundice may, however, be piesent fiom pressure of the growth upon the 
common duct The poital vein may be piesscd upon, and the resulting 
obstiuction may give use to ascites Theie may be glycosuria, and, as a 
rule, the course is a rapid one Armstrong lecently lepoited a case in which 
a laige panel eatic cyst simulated cancer of the stomach, even to the analysis 
of the gastric contents The stools, however, had not been observed 

9 Other conditions which may simulate a gastiic tumor are gumma of 
the left lobe of the liver, aneurism of the abdominal aorta, swollen glands 
about this artery, a moiable kidnej’-, and enlarged spleen, the last simulating 
a cancer of the fundus 

Tumors withm the Stomach — Gashic tvmois arise either from carcinoma 
or sarcoma, cicatiized ulcer of the stomach or duodenum, with or without 
a perigastritis, thickened or spastic pylorus, fibroma, lipoma, or foreign 
bodies (hair ball, gastrohths, etc ) 

The differential diagnosis depends upon the history, the symptom complex, 
and the summing up of the results of physical examination 

1 In scaned pyloric ulcers, stenosis and gastrectasis occur with the 
results common to all cases of pyloric obstruction, but the history of pievious 
ulcei, the long duration, the presence of a smoother and more movable 
tumor, the character of the vomituswith proteids well digested, and cheinical 
findings typical of benign stenosis, usually render the diagnosis clear There 
are, moreover, no metastases. 
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2 A hypci trophic stenosis of the pylorus is usually acquired, but occurs, 
howe\er, oftenest m early infancy The cases late in life usually have 
diagnostic features common to scarred pyloric ulcers with obstruction 
with which, too, they have usually a causal connection Simple hypertrophy 
IS undoubtedly rare Sometimes it occurs with mere hypersecretion One 
relies on the history and duration, the chemical analyses, and absence of 
general signs of cancer Occasionally it may be impossible to differentiate 
the two conditions 

3 Spasm of the pyloi us may possibly induce gastrectasis, and if so will 
manifest few if any of the signs of malignant disease The condition will 
be of long duration, with exacerbations and remissions, and will present 
no chemical signs m the gastric contents of malignant disease nor occult 
bleedings m the stools 

4 Fibiomata and lipomata can only be inferred and not definitely diag- 
nosed m the present state of our knowledge 

Regional Diagnosis of Tumors within the Stomach — Certain diffeiential 
features aie useful to deteimine the ciacl site of the neoplasm m the stomach 
Cancer of the lesser cuivatwe usually presents achylia from the beginning 
There is less motor insufficiency until cancerous infiltration occurs Peii- 
stalsis IS absent, but one may get tonic contiaction of muscle (gastric rigidity) 
When the neoplasm extends to the pylorus, we get pyloric rigidity with insuffi- 
ciency, i e , a paiadoxical condition of motor insufficiency with pyloric 
insufficiency, which may be tested by inflation It is usually a late sign 
Cancer of the lesser curvature is palpable only if ptosis exists or if the tumor 
has attained a considerable size The iveight is often maintained for a long 
time, because there is less motor insufficiency Salomon’s test has special 
value in cancer of the lesser cuivature without pyloric stenosis, although 
it IS useless if the cancer has developed on an old ulcei , because small amounts 
of HCl will digest the albumin Estimation of the ferments aids regional 
diagnosis sometimes The fact that the fundus yields pepsin and lennet, 
while the pyloi us gives merely pepsin, affords an opportunity by ferment 
estimates of locating the piobable site If lennet is preserved while the 
pepsin IS relatively diminished, it implies involvement of the pylonis, vhile 
if both are lessened it signifies a tumor of the fundus 

Cancer of the Cardiac End — Statistics of the Middlesex Hospital (1854 
to 1904) recoid 227 cases of cancer of the stomach, of which 19 had then 
origin at the cardia, 13 were m males and 6 in females Ceitainly the condi- 
tion IS uncommon, and many cases supposedly originating m the cardia have 
probably commenced m the oesophagus Fagge’s views expressed in his 
reports from Guy’s Hospital on the frequency of gastric cancel suggests that 
“almost all cases that have been set down as examples of cancer affecting 
the cardia have really been instances of cancer of the end of the oesophagus 
extending into the adjacent parts of the stomach Indeed, on 

a piiori grounds we should expect that a part at which the digestive tube is 
opening out into a large cavity should have little or no tendency to be affected 
with the disease m comparison with the nairow passage above it ” 

The type of cancer originating at the cardia is usually adenocarcinomatous 
Sometimes a cardiac cancer with stenosis is accompanied by another separate 
and independent cancer of the pylorus, and sometimes, too, cancer of the 
cardia is accompanied by a secondary stenosis of the pylorus from pressure 
of metastatic peiiportal glands 
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Symptoms of Cancm at the Caidta Not infrequently these remain latent 
foi a long time and ceitainly in mow of their position beneath the liver and 
ribs they are not accessible to palpation unless they haie become extensile 
or unless there be an accompanying gastroptosis An interesting example 
undei personal observation occurred m a man, aged forty-eight yeais, whose 
death occurred within four weeks of the onset of the symptoms His 
earliest symptoms weie those of abdominal distention, swelling of the left 
leg, and some weakness Careful inquiry elicited the fact that while for 
three weeks he had felt general abdominal pain with some anorexia, theie 
had been no other subjective evidence of gastiic disease At the end of 
three weeks (on admission to hospital) theie was enormous distention from 
ascites, and he died two days later, sudden abdominal pain appealing, the 
autopsy revealed a primary cancel of the cardia, with secondary involvement 
of the peritoneum 

As a rule, in addition to the geneial signs of malignant disease, there is 
dysphagia and distress immediately after meals with reguigitation of food 
and mucus Pam comes on at once after food, and is usually greater in this 
form than m cancer of the pylorus, and often there is tenderness on per- 
cussion or pressure over the xiphoid cartilage As obstruction develops 
at the lower end of the oesophagus, there is at first merely some difficulty m 
the ingestion of solids, and their deglutition is assisted by liquids Oppiession 
and discomfort* usually supervene Later on, even soft foods are swallowed 
with difficulty, and finally only liquids can be taken into the stomach When 
the obstruction is greatest, all food is ejected with retching Vomiting is 
less frequent than mere reguigitation 

The passage of a tube meets with an obstruction near the cardiac orifice, 
although it should be remembered that in the absence of cancer, resistance 
IS often felt from mere spasm of the cardia The withdrawal of blood on 
the end of the tube is of great diagnostic value There is usually no motor 
insufficiency, and lactic acid fermentation need not exist The delay of the 
deglutition sounds is not a reliable sign A tumor is not always palpable 
unless there be ptosis of the stomach, although with extension of the growth, 
the edge may sometimes be felt on deep inspiration 
Course and Duration of Castric Cancer — Dyspepsia, loss of flesh, 
pain, and vomiting, m the order mentioned, mark the progressive course of 
the malady As a rule, the disease has few or no remissions, and the progress 
to a fatal ending is uninterrupted Sometimes temporary improvement, 
both subjective and objective, occurs with perhaps marked gam m weight, 
color, appetite, and even strength These ephemeral remissions often 
render the differential diagnosis from chronic gastritis most difficult Some- 
times there is an acute rapid course with vomiting and a fatal termination 
in a few weeks, with carcinosis Schweppe, m 1890, had collected 22 cases 
from the literature, and since then numerous others have been observed 

The duration varies according to the nature of the neoplasm, its site and 
extent Non-obstructive scirrhus cancers are the slow est to develop, while 
medullary cancers and those causing stenosis of the orifices pioceed more 
rapidly Some authorities legaid the cases which occui m youth as being 
especially rapid, but statistics do not all bear out this view The average 
duration in cancer of the stomach is about one year, although some patients 
live longer than three or even five years Death occurs either from maras- 
mus, metastases, or complications (hemorrhage, perforation, peritonitis, 
sepsis, collateral inflammation, e g , pneumonia, etc ) 
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Prognosis — This is always extremely gra'v e, and few cases are cured 
The medical treatment is purely s} mptomatic, and permanent relief is only 
to be had from complete lesection of the malignant tissue This interfer- 
ence IS unfortunately suitable in but a limited number of cases, although 
with improved methods of establishing an early diagnosis and better surgical 
technique, the proportion of cures show a satisfactory advance m the last 
five years out of all proportion to the gams in all previous years 

Treatment —Medici — ^This vanes chiefly according to the situation 
of the growth and the functional signs While the radical treatment is 
essentially surgical, there is much to be said for the medical treatment, 
which may be of great benefit, even though it cannot m any sense cure the 
condition It is especially called for m inopeiable cases, or where for some 
reason operation is refused, and finally m those cases where a palliative 
gastro-enterostomy has been performed and the physician is called upon to 
aid m alleviating the distressing symptoms which inevitably occur under 
such conditions The cases may be divided into (1) those with obstruction 
at the cardia, (2) those with pyloric stenosis, and (3) those m which no orifice 
IS involved, but the body of the stomach is the main site of the neoplasm 

The treatment is dietetic, mechanical, and medicinal 

In cancer of the cardia, especially with the development of obstruction, 
soft or liquid diet is essential, and solids should be avoided Small amounts 
with frequent feedings are better than large meals, and will better prevent 
regurgitation, pain, and distention of the oesophagus Mechanical treatment 
plays but little part, and the use of a sound for therapeutic purposes is of 
questionable value There is great danger of increasing the distress by 
m-juring the parts, although if a tube of proper size and consistence be care- 
fully employed it sometimes gives freer passage to food for a time and relieves 
symptoms 

In pylonc stenosis with gastrectasis the diet should not be too restricted 
As a rule, liquid foods which are easily assimilated are best borne But 
one should be largely guided by general principles, consulting the prefer- 
ences of the individual 

The meals should be small, frequent, and non-irritating Hydrochloric 
acid being usually deficient, meats and other albuminous foods should be 
restricted When administered they should be finely divided, and free from 
cartilage and other ingredients difficult of digestion White meats are 
preferable, chicken, game, and pigeon, also veal and beef m small amounts, 
and fish It is well after the use of proteids to give small quantities of 
dilute HCl (unless of course HCl be present already m the gastric secretions) 
Fleiner recommended the use of sauces containing HCl, e g , beef -|uice 
with warm water, to which ten drops of dilute HCl have been added While 
it IS true that the use of HCl is theoretically of little value, as it cannot duly 
replace the deficiency of the secretions, yet experience teaches that it often 
aids digestion and makes the ingestion and assimilation of proteids more 
easy The same may be said of the use of pepsin and pancreatm, which, 
despite the observations of Chase and others, gives a sense of comfort to 
the patient after the food has been taken Instead of HCl, Eichhorst uses 
phosphoric acid after meals, and if pain be present he recommends the 
addition of small doses of codeine 

It IS a delusion to believe that the liberal use of albuminous foods pre- 
vents decomposition of the albumin of the body The more a cancerous 
patient gets, the more he destroys 
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The less coarse vegetables, prefeiably mashed, may be used m relatively 
laige amounts, avoiding those with shells, skins, fibers, etc , as also those 
which induce much feimentation These should be seasoned to aid the 
appetite Those most to be piefeired aie spinach, caulifloiver, mashed 
potatoes, asparagus tops, well-cooked tin nips, and carrots Stale bread 
may be allowed, as also giuels, vegetable soups, and thin, farinaceous prepar- 
ations like lice, macaioni, barley, tapioca, sago, and oatmeal Stewed fruits 
are also well taken hlilk with coffee, cocoa, cereals, nutrose, eucasin, 
tropon, plasmon, etc , may be employed, as also buttermilk and koumyss 
Infant foods are often taken with relish, and should be tried Buttei is the 
best borne of all the fats 

As beverages, one may use any of the ordinary dunks m use, but the 
amounts at each feeding should be limited on account of the motor insuffi- 
ciency Light wines, brandy, and whisky may be taken m small amounts 
and diluted Thirst is often a troublesome condition, and when it remanis 
unassuaged by the moderate use of fluids, saline enemata may be employed 
with benefit, one-half to one pint being injected night and morning 

The mechanical tieatment consists of the judicious use of lavage with 
plain water As a lule, this alleviates the distiessmg local symptoms, and 
may help to increase the appetite and stimulate the secretions The washings 
should be thorough at each occasion and unless gastiectasis be extieme, one 
lavage daily will suffice As a rule, the most suitable time is before the last 
small evening meal or in the early morning Cohnheim introduces twm or 
three ounces of warm oil thiough the tube after the completion of the lavage, 
thereby giving still greatei relief to the local distress 
In cancel of the body of the stomach, where motoi insufficiency is but little 
evident, the main treatment is dietetic Food administered as above de- 
scribed m pyloric stenosis, with small frequent meals of easily digested food, 
given according to the secretoiy conditions, will often improve the patient’s 
geneial condition, relieve the sjmiptoms, and even add to the general 
nutrition and weight In these cases mechanical treatment is less indicated 
Nutt lent enemata are to be employed from time to time when food is taken 
in insufficient amounts oi when vomiting is persistent 

Medicinal Tieatment — No medicine is of any great value Orexin in 
doses of 5 giains (gm 0 3) may help the appetite, as also may an infusion 
of conduiango baik One finds that alkaline mineral wateis before meals 
sometimes stimulate the secietions, while HCl aftei meals helps proteid 
digestion For the vomiting, especially of blood, lest to the stomach is 
essential Nutrient enemata may be gn'en, and then caieful feeding by 
mouth may be begun with small quantities of fluid Foi the ordinary 
lomitmg, lavage is the best form of tieatment 
Dianhcea should be tieated by a pioper diet when possible, and by the 
use of lavage to lemove iiritating substances, which are the probable cause 
of the condition For the constipation, aloes, ihubaib, and cascara are the 
most effective remedies Enemata should be given when the condition is 
aggravated, but these should not be continued foi too long a time Author- 
ities differ as to the use of saline purgatives, and doubtless m mdn idual 
cases their use will have diffeient effects 

Foi the pain, wet compresses upon the stomach, lavage, and the use ot 
spirits of chloroform may be of value, and it is only in the extieme cases tliat 
morphine should be employed 
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Surgical Treatment — Cancer of the stomach being recognized as a disease 
which in the present state of our knowledge is only remediable by early 
removal, the curative treatment is purely a surgical one AVhen we realize 
that 9000 deaths from cancer occurred m the United States m 1900, and 
5000 die yearly from that disease in England and Wales, the impoitance of 
proper treatment becomes more evident Few cases are seen sufficiently 
early Boas mentions 243 patients with caneer of the stomach of whom 
only 60 were seen m the first three months fiom the onset of the symptoms, 
and of these only 3 came to resection 

Billroth fiist successfully opeiated in 1881, although as far back as 1810, 
Meirem (quoted by Robson) showed the possibility of successful lemoval 
of the pyloius in dogs Statistics on operation foi gastric cancer are for the 
most pait unsatisfactory, especially those of earhei years, and “successful” 
operations often imply nothing more than immediate recoveiy after the 
operation, quite apart from the possibility of subsequent lecuirence or 
death 

Operations are undertaken m cancer of the stomach under tiso mam 
conditions 

1 Evploratoiy for diagnosis, and not merely to confirm the diagnosis 
When a tumor is present and the gastric analysis gives every indication of 
cancel, it is but idle curiosity to exploie, unless it is known beforehand that 
some chance of giving relief exists The objeet of exploration is to make 
the diagnosis wdien great suspicion and doubt exist as to the possibility 
of cancer If in such cases a reasonable suspicion exists, the earlier discovery 
which an operation thus permits, gives to the patient the better chance of 
radical surgical cure, and as such, exploration is not only justifiable but 
advisable m the extreme Delay undei these conditions, to aw^ait further 
evidence, implies unnecessary w'aste of time and a further oppoitumty foi 
extension of the growth 

At other times it may seem uncertain (eien when a tumor is palpable) 
whether extirpation is advisable and possible, and under these circumstances, 
too, exploration may be considered justifiable Lastly, inasmuch as all 
gastric cancers present features of uncertainty until the abdomen is opened, 
it may be said that whenever operation is decided upon, the primary incisions 
are purely exploratory and the later course of procedure defined only after 
exploration has been made 

2 Operation foi tieatment, either cuiative or palliative Suitable cases 
require that the motor pow'ei be sufficiently maintained to enable the food 
to pass on into the intestines, w'here the mam digestive functions will there- 
after be performed Should any poition of the stomach be retained m the 
resection of the tumor, it may be so diseased as a secondary result of the 
cancerous growth that its function has quite ceased and the secretions are 
either absent or useless For this reason the preservation of a good motor 
powder IS an essential to a successful operation, for e\ en although secretions 
are sometimes really restored, this does not apply invariably, and, m fact, is 
the exception, not the lule 

The cases which promise successful results are as follow's 

1 Those cases m which the neoplasm is w'^ell localized and movable 
It IS true that some very movable tumors are adherent by their posterior 
surface, and m these cases one should be guided chiefly by the character 
and extent of the adhesions, those wdiich are not extensive and unmfiltrated 
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being most satisfactory to deal iMth Hence, Evald’s contention that one 
must explore before deciding on further operatn e interference 

2 Well-localized tumors which aie free from much lymphatic invohe- 
ment, extension to neighboring organs contra-indicates operation (unless 
it be m the tiansverse mesocolon, in which case the area involved is often 
easily removed by a wedge-shaped incision) Lymphatic involvement is 
not always easy to estimate, and glands which are enlarged m the vicinity 
of cancerous tumors are often merely infected and inflamed, not truly can- 
cerous This is especially true with ulcerating cancers 
In the stomach itself the course of the lymphatics has an important bearing 
on the prognosis and treatment As has already been said, the studies of 
Cuneo have shown that the lymphatics along the lesser curvature lun for 
the most part from the pylorus towaid the cardia, while those along the greater 
curyature and fundus lead toward the pylorus Thus m operations for 
gastric cancer, the extent of removal depends largely on the site of the 
growth Pyloric cancers do not tend to spread to the fundus and greater 
curvature, and these paits, therefore, do not need to be included m the 
resection On the other hand, the lesser curvature should be removed, 
at all events as far as the gastric artery (Mikulicz’s point), and along the 
greater curvature as far as Hartmann’s point, which delimits the lymphatic 
extension along that line (Hartmann-Mikuhcz’s line of section) Toward 
the duodenal end, the resection should be made one inch clear of the pylorus, 
this being the extieme limit of secondary involvement in nearly all cases 
It should be remembered that even m cancers of long duration the neighbor- 
ing glands aie sometimes left free, just as occurs sometimes in rodent ulcer 
Debove and Le Riche have recorded cases of this kind m which, aftei ten 
years’ duration of symptoms, a cancerous tumoi with adhesions was found, 
but the glands were unaffected and there was no generalization It may be 
questioned whether such a condition was primal ily cancerous, oi whether 
the original lesion may not have been of a simple ulcerative charactei 

Special Considei ations — Infiltrating adhesions are a contra-mdication and 
a dangerous complication m operations It has been estimated that 73 per 
cent of such cases die, and the lemaming 27 per cent recover only because 
the adhesions were very slight indeed, and probably non-mfiltratmg 

The Size of the Tumor — ^The fact that a tumor is externally palpable is no 
longer regarded as a contra-mdication to surgical treatment In fact, the 
size of the tumor is less impoitant than is the presence of adhesions Many 
large tumors may be capable of successful removal because they are free 
from adhesions and metastases, while many primary tumors which have 
remained very small may have involved neighboring glands and organs 
Metastases m the liver, for ex'ample, may be laige and numerous even 
when the primaiy local gastric neoplasm is small, movable, and non-adherent 
Complications form another important contra-mdication, e g , arterio- 
sclerosis, fatty heart, and tuberculosis 
Statistics from the various surgical clinics are published from time to 
time, showing the average duration of life after operations of various 
These, of course, have no \alue as regards the selection of operation To 
know, for example, that after a gastro-enterostomy, 33 per cent died is of 
little value Such an operation is merely palliative and the cancerous 
growth proceeds Immediate results depend largely on methods of tech- 
nique and the condition of the patient at the time of operation, both of u Inch 
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factors determine the success of operation and the ultimate duration of 
life The only operations 'which are curative aie those ivliich remove the 
entire diseased paits In other ivords, gastrectomy, partial or complete, 
IS the only procedure which assures success, while other operations aic 
meiely palliative 

Methods — Gastrectomy was fiist successfully performed by Billroth m 1881, 
when a paitial operation was done, while complete removal of the stomaeh 
was first attempted by Connor, of Cincinnati, in 1883, who, although unsuc- 
cessful, paved the way for the latei good results of Schlatter, of Zurich, in 
1897, who perfoi med a complete gastrectomy with recovery The oesophagus 
and jejunum weie united and the duodenal opening closed Since then 
gastric operations have become matteis of every-day e'vpenence and the 
European clinics especially gne large senes of cases with statistical lesults 
(Kroenlem, Mikulicz, Kocher, Czerny, Robson, and Moymhan) 

H J Paterson collected some statistics on gastrectomy up to 1905, 
27 cases had been operated upon for complete removal , 10 of these patients 
weie alive and well at varying periods up to eight years after operation 
(eight, seven, five, four and three-quarters, four, three and one-half, two, 
one and three-quarteis years, respectively, and twm others for a somewhat 
shortei time) Ten others had died, of whom three had lived more than 
one year {i e , mortality 36 per cent ) Twenty othei cases were recorded, 
m which subtotal gastrectomy (t e , leaving a poition of the fundus) was 
performed, and of these only 6 had died (mortality 30 per cent ), while all 
the others had lived, and 9 of them had suivived the operation for from 
two to eleven years Paterson’s statistics include, further, 55 cases of paitial 
gastrectomy (z c , removal of the pylorus and the usually lesser curvature) 
Of these, 14 per cent have been cured, having survived the opeiation i\ ithout 
recurrence (1 fourteen years, 1 seven and a half years, 2 si\ years, 1 five 
yeais, 2 four years later, all well, 1 four and one-half yeais, but with suspicion 
of recurience) 

Partial gastrectomies result m improved motor power, secretion is not 
altered, as a rule, although sometimes HCl returns and lactic acid disappears 
when stagnation ceases Modern surgery advocates partial gastiectomy 
as the best of all opeiations, as yielding less moitality and because it results 
in better health, comfort, and appetite, and m general well-being, with the 
best chances of complete recovery Mayo quoted MacDonald as having 
found 43 undoubted cures from operation Koeher, m May, 1907, reported 
95 cases, of which 13 were well, and 4 otheis, although cured of cancer, had 
died later on from other diseases, t e , a total of 17 (19 3 per eent ) cured 
Le Riche has recently tabulated cases, of which 89 cancers with gastrectomies 
V ere eured for a period varying from five to sixteen years Of these, 1 had 
survived sixteen years, 34 from five to ten years, and 5 at least ten years 
These eases melude all kinds of cancers anatomically, mostly from the pyloric 
region, but one had been at the cardia In a total of 1366 collected gastree- 
tomies for gastrie cancer, the mortality was 25 per cent Peterson and 
Colmers recorded 30 cases with 20 per cent of cures (Lisbon Congress), 
adding that all these patients were then in good condition, performing ordi- 
nary daily work with no gastric complaints, with an easy digestion, and that 
even the distaste for fats and meats had disappeared The secretions, 
however, were feeble In all there was deficient HCl, some still had laetic 
aeid, but the motor power was excellent Undoubtedly, sueh statistics arc 
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more than fa^ orable, and, m view of general experience, extremely optimistic 
It should be added, however, that much probably depends on the virulence 
of the cancerous growth and the susceptibility of the individual 

Remote Results — Evidently the mechanical, physiological, and chemical 
functions of the stomach can be taken up by the paits left behind Some- 
times the oesophagus or small bowel dilates to form a kind of reservoir 
Digestion is cairied on well by the intestinal juices and pancreatic and 
hepatic secretions, and absorption takes place m an apparently satisfactoiy 
manner, and thus perfect health is maintained Hayem has observed “hypo- 
pepsia” after years m patients m whom cures have resulted following 
opeiationsfoi gastric cancer 

Palliative surgical treatment is employed in some inoperable cases where 
the strength of the patients permits suigical interference if the indications 
therefore justify the undertaking Cure is not aimed at, but merely a relief 
of certain symptoms and fulfilment of certain requirements for improve- 
ment of local and general conditions 

In one class of cases, e g , with pyloric stenosis and motor insufficiency, 
a gasti o-entei ostomy is advisable to relieve stagnation of food, vomiting, 
etc , by improving the drainage of the stomach contents At the same time 
it sometimes lemoves the pain due to increased peiistalsis and irritating 
secietions, as well as the danger from the toxaemia of absorption In another 
set of cases, e g , with cardiac stenosis, food cannot enter the stomach in 
sufloicient amount to maintain nutrition and life, and a gastrostomy is done 
to permit mtioduction of food into the stomach by means of an artificial 
gasti ic fistula 

Gasti o-entei ostomy, first performed by Wolfler on the suggestion of Nico- 
ladoni, in 1881, is now recognized as a safe operation when done in accord 
with modern methods and proper technique, and in cases where the general 
and local conditions aie suitable for such an undertaking In Chlumsky’s 
statistics of 550 cases (1881 to 1896), 42 per cent died, whereas Mikulicz, 
in more lecent repoi ts, had a mortality of only 28 pei cent , and still more 
recent are the statistics of Robson, Avith a mortality of only 1 5 pei cent in 
200 cases of gastro-entei ostomy foi cases of ulcer 

The indications for gastro-enterostomy aie, biiefly, pyloric stenosis from a 
cancel which cannot be removed, either because of its extent or owing to the 
involvement of too many neighboimg glands, hour-glass or other deformity 
involving stagnation of food and its complications, hemoiihage which is per- 
sistent, and uncontiollable vomiting, whether from retention or from general 
causes It is furthei indicated in some cases as a temporary measure piior 
to the more serious operation of gastrectomy, Avhere patients are too weak 
to undergo the lattei operation immediately 

In any doubtful cases, uith adhesions to the neighboring oigans or 
piessuie of mflammatoiy tissues about the pylorus, a gastro-entei ostomy 
may not only relieve, but cure In a patient whose condition was recently 
reported by my colleague Dr Gariow, a large indurated and nodular mass 
was found at operation iniolving the pylorus It had been tucked up 
underneath the hvei , and thus was not palpable, a second mass extended along 
the lesser curvature, while the glands in the lesser omentum were enlarged, 
although not indurated, as was the mass in the pyloric region The condition 
was regarded as undoubtedly of a cancerous nature, and a palliative gastro- 
enterostomy was performed One year later the patient was seen again in 
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excellent health, suggesting the probability of some lesion other than a 
malignant one Operation should be delayed where there is little gastric 
disturbance and where there is great weakness Cases, too, with small 
stomachs and infiltrating cancers should be let alone 

The beneficial results of gastio-enterostomy are often marked Patients 
may gam m weight, the appetite may increase, vomiting and pain dimmish, 
and geneial improvement follow for some months Comparative comfoit 
may thus be attained In other cases, hovevei, results are discouraging 
and the patients decline lapidly m health, and the rapidity of grovth in 
the neoplasm is marked, even closing the artificial opening 

Certain complications arise after gastro-entei ostomy, which for the most 
part may be obviated by propei technique and the selection of suitable cases 
Of these, the most important is the establishment of a mcious circle, with 
regurgitant vomiting, a sequel that is only the result of faulty technique 
Other complications are likewise foi surgical lathei than medical considera- 
tion, e g , contraction of the newly formed opening, kinking of the anas- 
tomotic opening, ulceration, hemoirhage, adhesions, and hernia The after- 
effects are of little account The chemicophysiological changes after gastro- 
enterostomy are insignificant, and absoiption is but little impaired 

Gastrostomy is indicated where food cannot be properly taken into 
the stomach, either thiough cancer of the oesophagus or of the cardiac 
end of the stomach The operation should be done early to obviate the 
great weakness resulting from defective nutiition, and thus the ordinary 
dangers from a comparatively simple operation may be avoided 
Jejunostomy — Maydl’s operation The results aie not very satisfactory 

Out of 22 cases, there v ere 4 deaths, 13 lived longer than four weeks, and 
of these, 7 died in three months, and 1 in a year 

ACUTE GASTRITIS 

Definition — An acute inflammation of the gastric mucosa, with varying 
degiees of local and constitutional disturbance 
Classification — Various types exist dependent upon the diffeient etio- 
logical factors Clinically there are three main types (1) Acute simple 
gastritis (primary and secondary) (2) Phlegmonous gastiitis (3) Toxic 
gastritis (mild and severe) Anatomically one may add two other foims 
(4) Mycotic gastritis (5) Diphtheritic gastritis 
Acute Simple Gastritis — Defimtion — This is an acute catarihal 
inflammation of the gastric mucosa, frequently accompanied by excessive 
secretion of mucus, desquamation of epithelium, and a resulting disturbance 
of digestion 

The condition is more often wrongly than correctly diagnosed, and m 
numerous instances a functional disturbance with slight temporary atony, 
or a neurosis, is misnamed gastritis The term gastritis is thus often mis- 
applied, and an examination of the mucous membrane in many of the 
suspected cases would doubtless reveal but little disturbance of inflammatory 
origin The name should be restricted to those patients in whom definite 
evidence of gastric inflammation exists, either m the etiological history, 
oi in the symptoms and signs, and should not necessarily be applied to 
temporal y disturbances of function resulting from slight indiscretions in 
diet Certainly in a very large proportion of cases it is impossible to decide 
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clmicdlly whethei or not a true inflammation exists, for after all there are 
veiy few pathognomonic symptoms and signs which prove contlusnely 
the existence of a mild simple gastritis Sufficient evidence of this iL 
piesented in the autopsy room, where the very common occurrence of acute 
inflammation of the gastric mucosa is found without a previous history of 
gastric symptoms, and vice versa, where much distuibance of digestion maj 
have occurred and when even much mucus has been secreted, there may be 
but little pathological evidence of inflammation 

Etiology — ^The condition is either primary or secondary 

Piimaiy Acute Simple Gastntis — ^Predisposing and direct causes exist 
The foimer are numerous and include faulty hygiene, the hot summer season, 
malnutrition, anaemia and other circulatoiy disorders, constitutional and 
metabolic disturbances, and infectious diseases, tubereulous patients are 
paiticulaily susceptible, and a previous cluonic gastritis predisposes to acute 
attacks Individual susceptibility is an important factor, and peihaps 
heredity plays a part In one instance under the writer’s notice poultry' of 
any kind invaiiably induced an attack, no matter how modified by cooking 
Age too has much to do with susceptibility, infants being peculiarly liable 

The dweet causes are mechanical, thermal, chemical (toxic), or parasitic 
(vegetable oi animal) 

1 Mechanical causes are mainly those associated with errors in diet, 
e g , irritating food or drink, too bulk}' or coarse food, or excess after 
piolonged fasting Food when taken m too large an amount may remain 
undigested, and induce fermentation or putrefaction, so, too, the shells of 
some vegetables, the stones and rind of fruit, foieign bodies, hair, etc 

2 Thermal Causes — Food and drink if at evti ernes of temperature may 
induce gastric catarrh, so also the external application of heat and cold, 
extensive burns on the surface of the body foi example, are frequently fol- 
lowed by catarrhal gastritis, the cause remaining unexplained Whether 
01 not “cold” IS a cause per se is doubtful 

3 Chemical causes are perhaps the most frequent Alcohol is the com- 
monest factor in producing acute gastritis and leads to the disease in its 
most typical form Those unaccustomed to alcohol are the most liable, and 
the inflammation arises either from nritation fiom the amount taken, or in 
the case of some wines because of the acid produced by acetic fermenta- 
tion In childien unripe fruit is a common cause 

Any chemically stiange substance if toxic, in strong enough concentra- 
tion and of sufficiently nutating character, a\i11 induce a gastntis, e g , 
alcohol, acids, alkalies, salts of the heavy metals, calcium chloride, and 
ceitam drugs, e q , salicylates, the biomides, iodides, arsenic, mercury, 
phosphorus, copaiba, etc 

Decomposed pus, as in gangrene of the lung Ai'hen the irritating sputum 
IS swallowed, and, indeed, any decomposed albumin may directly or indi- 
rectly induce the disease ^ 

Foods if tainted or decomposed (“crapulous gastritis”) bring about an 
inflammation diiectly through the action of fermentative or putrefactive 
agents, so also does stale beer 

Toxalbumins form anothei gioup of agents They are secieted in tie 
stomach from a variety of sources, e g , m Asiatic cholera Such agents 
may be denominated as autotoxic causes, and are present in numerous 
diseases (uraemia, diabetes, gout, choliemia, and also in burns) 
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4 Paiasiiic Causes — Vegetable Paiasites {Bacteria ) — The invasion of 
bacteria is one of the most common causes of acute gastritis — hence its 
frequent presence m the vaiious acute infections of all kinds The colon 
bacillus IS one of the most frequently found organisms, and in cases 
where it occurs m the course of acute infections is often regarded as the 
cause of the secondary gastritis In all such instances the origin of the 
gastritis may be largely chemical, and due to the products of the bacteria 
An epidemic form of gastritis has received attention from various writers 
who regard this ill-understood condition as originating m some form of 
microbic infection This “ gastritis infectiosa” is regarded by some as a 
special disease 

Animal parasites aie commonly associated vith a true gastritis, although it 
IS by no means a necessaiy feature of parasitic invasion of the stomach 
The ascarides, the tienia, and even the oxyurides may induce an accom- 
panying simple catarrh of the gastric mucosa, as may also the diptera, 
flies, biachycera, and larvas of various kinds Gastritis is not uncommon 
m malaria 

Secondaiy acute gastritis develops m the course of many infectious diseases, 
and may indeed be the mam initial symptom to arouse suspicion of a grave 
infection This is especially the case with children In various pulmonary 
diseases when degeneiated or decomposed tissues and exudates are mtio- 
duced incidentally into the stomach an acute catarrh results Ellis' records 
a hemoirhagic gastiitis due to a sv allowed laryngeal pseudomembrane, 
which also obstiucted the pylorus As an accompaniment of various intes- 
tinal diseases, acute renal and cardiac disease, etc , acute gastritis is not 
uncommon 

Pathology — The size and shape of the stomach are not usually altered 
There is a more or less diffuse redness and swelling of the mucosa, with con- 
gestion or patchy hemorrhages and an excessive quantity of mucus The 
pyloric region is most frequently involved 

Microscopically, muciparous, cylindrical epithelium covers the free surface 
of the mucous membrane as well as the relatively deep stomach cells The 
glandular epithelium itself shows granular degeneration, vith more or less 
fatty ehange and atrophy, and the lumen contains debris, for the cells them- 
selves have desquamated Hyperaimia occurs either diffusely or m patches, 
and there are more or less minute hemorrhages Leukocytes have escaped 
from the suriounding dilated capillaries, and a certain amount of small- 
celled infiltration is evident in the interstitial tissue The solitary lymph 
follicles may be swollen, and sometimes burst on to the surface leaving 
minute ulcers 

The resulting changes affect the secretion of mucus and gastric juice, and 
alter the general functions Hence disturbances of the sensory, seeretory, 
absorptive, and motoi gastric functions occur 

Sjrmptoms — The symptoms depend mueh upon the cause Usuallj" 
within a few hours, or at most a couple of days after action of the causative 
agent, there is gastric discomfort, fulness and sense of pressure or pain, 
with pyrosis, nausea, and vomiting Often an initial rigor or chilliness 
ushers in the disease 

' Transactions of the Pathological Society of Philadelphia, 1903, new senes, \ol 
M, p 197 
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The patient complains of a cm ions taste, sometimes bitter, there is also 
salivation Thirst is a prominent feature Nausea usually precedes the 
vomiting and occuis with food, oi at the mere thought of it, vomiting itself 
occurs early and gives relief The vomitus contains undigested food, 
mueus, bile, and sometimes streaks of blood It is bittei m taste, and, as 
a lule, of a foul odoi Caidialgia, pyrosis, and vaterbrash add to the 
distress The teeth aie set on edge and the burning acid fluid irritates 
the phaiynx and oesophagus Theie is hiccough, and eructations of gas, 
either bitter oi tasteless, are common Pam is almost always present, slight 
or severe, and sudden oi gradual and progiessive With all these sub- 
jective sensations are numerous nervous phenomena, headache, frontal, 
occipital or tempoial, often described as a hammering headache, dizziness 
(vertigo), dulness and depression of spiiits 
Signs — ^The patient shows more or less prostration, and, if the condition 
be at all severe, the face is pale, the extremities are cold, and he breaks 
out in a cold and clammy peispiration The pulse is at first increased, 
later lessened m lapidity Fever, if piesent, appeals eaily, and is usually 
slight, although sometimes, when theie is an initial chill, it may be high 
and accompanied by herpes, often, indeed, theie is no fever throughout, 
but when, on the othei hand, fev'ei persists for days, one should examine 
carefully for some other factor to which gastritis may be merely secondary 
In the so-called epidemic or infectious gastritis the fevei remains high foi 
tlays — sometimes ev'en foi sev'eial weeks The condition differs othemnse 
but little from oidmaiy simple gastritis, although an enteritis is a much 
more frequent complication and the general symptoms are more severe 
The tongue is coated, usually dry, indented, and the edges come in con- 
tact with the teeth The breath is foul and salivation is marked Herpes 
labialis is v'^ery often piesent The epigastrium shows distention and 
tenderness The vomitus contains HCl with lactic and fatty acids, and 
mucus, and there is motor insufficiency of a mild degree The test meal 
likewise shows evidence of stagnation and perhaps subacidity, while 
mucus IS excessive After a test breakfast the bread is almost unchanged, 
much mucus is present, and HCl is absent or much diminished Theie is 
usually constipation or later on diaiihoea, and involvement of the intestines 
is an important and often troublesome complication Jaundice may be 
present if the common duct is obstructed by a plug of mucus The urine 
IS scanty, high colored, has a high specific gravity, and shows abundance 
of mates 

Diagnosis — ^The etiology is an important factoi, vvdnle the acute onset 
of the symptoms and the reaction to treatment suffice to make the condi- 
tion clear The absence of a known and plausible cause should suggest 
caution in a diagnosis which may subsequently require modification 

The diffeiential diagnosis deals mainly with gastric neuroses, neuralgia, 
and hyperacidity, hysteiia and ulcer Further, biliary colic, catarrhal 
jaundice, appendicitis, incarcerated hernia, ileus, and the onset of some 
infectious disease, especially typhoid fever, scarlatina, smallpox, and pneu- 
monia The gastric crises of tabes dorsalis and the onset of meningitis in 
children, and lastly pregnancy should not be forgotten m considering the 
differential diagnosis, for many awkward mistakes are thereby avoided 
The appropriate adjustment of the history and symptoms to the physical 
findings will usually in time make the diagnosis simple Exclnnon of 
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the important causes of a secondaiy gastritis is the essential feature m the 
diagnosis 

Prognosis — ^The prognosis depends on whether the condition be pi unary 
or secondaiy, and the gravity of the associated underlying cause As a rule, 
primary acute simple gastiitis is quickly cured by appropriate treatment 
The more fiequent the attacks, however, the greater the liability to re- 
currence 

The couise and dwahon depend veiy largely on the cause and severity 
The svmptoms may last merely for twenty-foui hours, or in severe cases foi 
several weeks Sometimes vomiting relieves at onee, but such cases are in 
most instances merely acute dyspepsia, i e , acute disturbances of function 
When the intestines are involved the disease is aggravated and its duration 
lengthened Fatal cases are those m wliieh the gastritis is secondary to 
some other disease, usually some severe infection or intoxication 

Treatment — Piophylaxis — In children the cause is more frequently 
dietetic than in the adult, and m them propei feeding is an important 
prophylactic measure The overloading of children’s stomachs with unsuit- 
able food, especially uncooked and unripe fruits, is a frequent cause of 
gastritis 

The Diiect Tieaiment — ^Two considerations are of special importance 
(1) To remove the cause (2) To protect the stomach and lessen the in- 
flammation 

1 Nature often provides for the removal of the cause by inducing vomit- 
ing, and subsequently anorexia, or else emesis may be produced by some 
simple measures The remnants often iintate and keep up the symptoms, 
and are liable to add intestinal disturbances, so that frequently it is well 
to wash out the stomach, this is especially useful with children because 
thorough and rapid in its effects 

Where vomiting is not rapidly induced one may use emetics with care, 
apomorplrine hypodermically, or a mixture of tartar emetic, gr ^ (gm 0 016), 
and pulv ipecac, gr 5 (gm 0 3), every quarter of an hour until it acts 
The latter drug is especially useful for children m the form of vin ipecac 
m 3] doses Other medicines are rarely required 

2 For twenty-four hours the stomach should be given as complete a rest 
as possible A little chopped ice relieves the thirst and a suitable mouth 
wash should be in fiequent use Whatever else is given should be in small 
quantities and only in fluid form, for example a little veak, unsweetened 
tea, perhaps with biandy, effervescent water or soda lemonade, peppermint 
tea, later milk and lime-water (or soda-water) may be taken, other food 
being begun only when the desire for food leturns Pancreatized milk is 
also useful Broths, gruel, and a little stale biead may be added Solid 
food IS given later on if no diarrhoea be present, the transition peiiod being 
devoted to light puddings, rice, etc , then lean fish, and later on stewed 
chicken and fillet 

Light vegetables should be allowed only after some days of convalescence 
when the stools are quite normal, for relapses are common and easily induced 
by too early a return to a mixed diet Rectal feeding is rarely needed, but is 
advisable for those m advanced years 

Medicinal — The early administration of muriatic acid is beneficial, 
sometimes, as Riegel advises, in 8 to 10 drop doses of the dilute acid in 
a wineglass of water, taken in sips before meals, or else as Eichhorst pre- 
VOL V — 17 
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fers, given after food Narcotics are not usually required, and may do 
harm by stopping peiistalsis and thus prolonging the symptoms 

Mechanical Measures — Priessmtz compress and an early warm bath 
are sometimes of use 

Special Symptoms — For the constipation, drastic purgatives are to be 
condemned, however, small doses of calomel and soda are useful, especially 
for infants, or castor oil and laudanum “Fluid magnesia” is preferable in 
mild cases because less drastic For the diarrhoea, lime-water m doses of a 
few ounces every two hours, or bismuth and chalk in powder form may be 
given For the nausea and rest to the stomach, cocaine in doses of gr \ or 
creosote in 1 minim doses may benefit Vomiting is best treated with rest, 
and the administration of dilute hydrocyanic acid m doses of 5 minims with 
bismuth and soda and spirits of chloroform, although, as a rule, a sufficiently 
prolonged abstinence will m itself suffice 

Phlegmonous Gastritis — Synonyms — Interstitial purulent gastritis, 
inflammation of the submucosa (Rokitanslcy) , gastritis submucosa (Dittrich, 
Klebs, and others), phlegmon ventriculi, limtis plastica et suppurativa 
(Brmton), Imite phlegmoneuse 

Definition — ^This is an acute suppurative inflammation of the gastric sub- 
mucosa, sometimes primary, but usually secondary as a metastatic or other 
infection It may be diffuse or circumscribed Leith, ^ in 1896, had found 
55 instances, and m 1904 Robson and Moynihan^ collected 85 cases 
Since then others have been described, and more than 100 cases are now on 
record Varandaeus, m 1620, first described the circumscribed form in his 
Tractatus de Morbis Ventncuh Later, Borel, m 1656, and Sand, m 1701, 
added to the hterature The first diffuse case was recorded by Andra? and 
Cruveilhier m 1839 

Etiology — ^The condition is rare, especially m its primary forms, and but 
few cases are on record The primaiy cases are doubtless all microbic in 
origin, although alcohol is often regarded as a predisposing factor Such 
IV ere the cases described by Welch and E Janeway and Kmmcutt * Maras- 
mus, faulty diet and ptomaines, corrosive poisons, e g , oil of turpentine 
(Kelynack), oxalic acid and trauma of various kinds, all play a part In 
one instance, described by Klieneberger,® the ingestion of 3 gm of potas- 
sium iodide was followed by a marked toxic phlegmonous gastritis, no pre- 
vious symptom of gastric disease having existed up to that time Evidently 
the iodide had caused an intense inflammation of the mucosa and favored the 
invasion of pyogenic organisms A fair pioportion of cases follow gastro- 
enterostomy and other operations on the stomach Trauma is regarded as 
an occasional antecedent (Hopkins) The commoner sources of origm arc 
some general infection, e g , scarlatina, smallpox, typhoid, etc , pysemia, an 
ulcerating cancer or infected ulcer or some defect m the mucosa admitting 
virulent bacteria In a number of the cases hemorrhagic erosions suggested 
the site of invasion In the opinion of some authors the infection may occur 
through the mucous membrane even without the presence of a defect (ICon- 
stantmovitch®) More rarely pus swallowed from a suppurative stomatitis 
has caused the disease 


Edinburgh Hospital Repoits, 189Q, iv 
^ Diseases of the Stomach, second edition, 1904 Clini^e Med > 1839, tome i 
* Transactions of the Association of American Physicians, 1900, p 1^7 
^ Munch med Woch , August, 1903 
° Centrlbltt f Stoffwechsel u Verdauunyshranh, 1903, iv 
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Streptococci have been the commonest microorganisms present, and the 
colon bacillus frequently co-e\ists Many other common bacteria have 
been found and sometimes yeast But, as Cecil* and others have pointed out, 
the bacteriological examination is not always satisfactory, for coccus forms 
may die off early, leaving the field to other oigamsms not directly associated 
with the true cause 

Age — ^The youngest patient afflicted was ten years of age (Hun), the 
oldest eighty-five The diffuse lesions nearly all occurred between twenty 
and sixty years 

Sex — ^The proportion is about four males to one female 

Morbid Anatomy — Of the 96 cases collected, 76 were probably of the diffuse 
vai lety and 12 were definitely circumscribed The remaining cases recovered 
or did not come to autopsy The disease commences m the submucosa, and 
unless a local ulceration (benign or malignant) exists, or some generalized 
infection, it is not always easy to determine the origin Some authorities 
believe that in the majority of so-called primary cases an invisible or unde- 
tected lesion of the mucosa existed through which the invading microorgan- 
isms gamed an entrance Glaser,^ Mintz,® Merkel,^ and others have recorded 
cases originating m chronic ulcer and m cancer In one of Glaser’s patients 
an houi -glass contraction of the stomach had occurred from cicatrization of 
part of the ulcer prior to the secondary' phlegmon The submucosa, espe- 
cially at the pylorus, is tlnckened, infiltrated with pus or sero-pus, some- 
times almost jelly-hke or oedematous m appearance The underlying 
muscle IS involved to a greater or less extent, indeed, it may be entirely 
destroyed Sometimes merely a channel or cavity remains, containing httle 
or no pus whatsoever The mucosa is usually more or less affected and 
signs of infiltration are seen between the glandular loops Rarely no ana- 
tomical lesion of the mucosa is visible, or, on the other hand, it may be so 
changed from the affection as to resemble a mass of broken-down colloid 
tissue 

The mucosa itself is also thickened, hypersemic, and ecchymotic m patches 
The epithelium is here and there degenerated, and erosions and ulcers are 
frequent Sometimes the sinuses leading from the submucosa are so numer- 
ous as to give to the lining membrane a coarse or fine sieve-hke appearance, 
as m a case described by Polak The result may be that more or less of the 
mucosa itself is lifted away from the underlying submucous layer The 
peritoneal surface shows at times marked swelling of the lymphatics Peri- 
gastritis always accompanies the malady and adhesions occur m various 
ways and situations about the viscus Purulent peritonitis is not an infre- 
quent termination, or infiltration and dissection may occur along the sub- 
mucosa of the duodenum or up into the oesophagus (Chvostek®) In some 
instances the diaphragm has been invaded, resulting m a purulent pleurisy 
or pericarditis Thrombi are often found in the neighboring veins and the 
causative microorganism is not infrequently detected m the vessels 

Splenic tumor, acute nephritis, necrosis of the colon, mediastimtis, chole- 
cystitis, etc , may result from the primary gastric affection, or as a part of a 
general septic state The circumscribed phlegmonous gastritis forms an 

’ Tohns Hopkins Hospital Bulletin, 1907, p 356 

^ Berl Llin Woch , 1883, p 790 

’ Deuhch Arch f Uvn Med , 1892, vol xlix, p 487 

^ CcntrlbVl f inn Med , 1905, 26, p 257 ® Wien Med Pressc, 1877, 
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abscess of varying size in the submucosa, or there may be numeious smaller 
collections Perforation may occur into the stomach caMt}, exteinally into 
the peritoneum oi into neighboring viscera 

Symptoms — The Diffuse VaiieUj — ^The onset is nearly always sudden, 
although with no chaiactenstic symptoms A rigor may usher in the affec- 
tion, followed by a rise of temperature to 104° or 105° P There is general 
malaise, and severe prostration appears very early Very soon the gastric 
symptoms become marked Not infrequently two stages are evident, at fiist 
the signs of gastritis and later those of peritoneal inflammation It must 
be remembered, how ever, that some cases show no gastric symptoms wdiat- 
ever, and the condition is found only after death 

Nausea and a omiting appeal early, are of long duration, and raiely absent 
Tow^ard the end the vomiting usually diminishes, it may be fseculent and 
foul in odor The vomitus rarely contains macroscopic pus (as m the cases 
described by Glax, Deinmger^ and others), although one may find many 
leukoc 3 'tes on microscopic examination of the gastric contents The suppu- 
ration, if confined to the submucosa, as it usually is, does not set fiee the 
pus into the stomach unless the mucosa be perforated hlucus and bile are 
the chief ingredients of the vomitus 

Pam in the epigastrium is a prominent feature and is rarely absent While 
scarcely increased by pressure (Leube), it gets progressively worse and often 
becomes intense Soon the pain extends over the wdiole gastric aiea, resem- 
bling that of local or general peritonitis Tenderness is usually present, and 
sometimes one may feel fluctuation if a large abscess exist Meteorism, 
wdiich IS often marked, accompanies the other signs of general or local 
peritonitis 

The fever is irregular, usuallj'^ persistent, and has a w ide range, often at- 
taining high levels, as m other septic conditions In Testi’s case, how^ever, 
there was no elevation of temperature Repeated rigors are sometimes 
present The pulse is, as one w'ould anticipate, rapid, small, and often 
irregular in volume and rhythm Diarrhoea or constipation, more often the 
lattei, may accompany the other symptoms, and thirst is often marked 
Collapse, w^hich has been imminent from the onset, becomes piogressne, 
delirium and coma usually usher in the final stage, wnth or w ithout the signs 
of general peritonitis 

The course is progressnely dowmivard from the outset The duration is 
rarely longer than twm w eeks, more commonly ending before the symptoms 
have lasted one week The diffuse cases are more rapid than those which 
are circumscribed 

The circumscribed variety presents a similar tj pe of symptoms, although 
at first less severe Sometimes pain is quite absent, as in a case recorded 
by Callow" in which the patient vomited pus, and later seven pints of purulent 
fluid were found in the peritoneal caMty A distinct tumor is often felt 
The abscess may burst into the peritoneal cai ity and cause death, or rupture 
may occur through the mucosa into the stomach and pus and blood are 
vomited Some of these cases recover and pathological specimens testify 
to this form of healing 

Diagnosis — ^This has larely been made The signs are those of acute 
peritonitis (local or general) Leube has pointed out that the \omiting 

' Deutsch Archiv f him Med , 1879, Bd xxiu, p 624 
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of pus need not be pathognomonic and may arise from a purulent gastritis 
alone The probable diagnosis is suggested m hen m the course of a pyasmia 
or othei severe general infection the symptoms arise as above described, 
although this form of metastatic infection is comparatively rare The 
circumscribed form is perhaps moie leadily diagnosed, especiall}^ when a 
tumor, which has already been felt, disappears after the vomiting of pus, 
yet even this may lead to false conclusions v hen an abscess arising outside 
of the stomach perforates into that viscus lanikocytosis is probably present 
m most of the cases (Lengeman) 

In the differential diagnosis one must consider chiefly perigastritis follow- 
ing ulcer, peiitonitis, acute pancreatitis, suppuratne cholecystitis, abscess 
of the liver, and corrosive poisoning 

Prognosis — About 95 per cent of the recorded cases have been fatal 
That some have recovered is shown by the specimens from healed cases 
Death usually occurs i\ ithin one week, and man}^ end fatally m two or three 
days The more subacute and chronic cases later on develop peritonitis 
or metastases 

Treatment — ^This is symptomatic, unless a localized abscess is diagnosed, 
m which case operation offers some hope of success Mikulicz had a patient 
thus cured (Lengeman) Bov^e^ recentlj’^ described an undoubted phleg- 
monous gastritis cured by gastrostomy and drainage 

Severe Toxic Gastritis — Various irritant and corrosive poisons when 
brought into contact with the gastric mucosa induce an intense inflam- 
mation which IS merely an aggravated foim of the acute simple gastritis, 
the intensity depending on the character of the poison, its nature, concentra- 
tion, quantity, and length of time present in the stomach, as well as upon 
the volitional or accidental ingestion of the irritant These cases are not 
necessarily severe, and all stages occur from simple hyperremia to ulceration, 
gangiene and perforation Practically all the known poisons may directly 
or indirectly induce a severe gastritis 

The exogenous poisons are especially irritant in their action, t e , concen- 
trated acids, alkalies and alkaline salts (sodium and potassium salts, potas- 
sium and sodium hydrate, ammonia compounds, etc ), metalloids (chlorine, 
bromine, and iodine preparations, phosphorus, sulphur, arsenic, and anti- 
mony), metallic salts (lead, silver, zinc, copper, mercury, etc ), certain of 
the methane derivatives in large doses (alcohol, petroleum, croton oil, etc ), 
bodies from the aromatic groups in certain dosages (benzol and its deriva- 
tives), ethereal oils, turpentines, balsams, also some of the alkaloids and 
glueosides, etc 

The endogenous oYowTg includes poisons which aie supposed to result from 
retention m the body of injurious substances which are under normal condi- 
tions eliminated by various channels, e g , m ursemia and cholsemia, and 
also poisons resulting dnectly from metabolic disturbances of a profound 
nature (diabetes, carcinoma, etc ) Further, there are the bacterial products 
from all forms of infections, almost any of which may directly or indirectly 
act as iiritants to the gastric mucosa 

The action of the different jioisons varies not only according to their 
natuie, but hkeiMse according to the method of ingestion and the position 
of the victim while taking the irritant The site of the lesion varies Some- 


Amcncan Joxirtwl nf the Medicnl Sciences, 190S, p 602 



262 


DISEASES OF THE ALIMENTARY TRACT 


times but a small portion is affected , sometimes merely the cardia is in- 
volved, or again, only the greater curvature Most change naturally occurs 
where the poison v as longest m contact with the v all, which e\ ent occurs in 
most instances at the fundus, pylorus, and posterior wall 

As repair takes place, scars form, and according to the extent of the original 
lesion mere cicatrices exist, or else more or less deformity develops As a 
result one may find pyloric stenosis, hour-glass contractions, sacculations, 
etc Often xery extensive lesions heal remarkably well The mucous 
membrane is not repaired The secretory changes are marked The 
hydrochloric acid diminishes, or is completely absent 

As a rule, the alkalies are more penetrating than acids, perforation is 
extremely common, and where the serious effects are not fatal one usually 
finds more or less deformity of the oesophagus as the result of cicatricial 
contractions Often the oesophagus alone is severely affected, for the acid 
becomes diluted m its journey to the stomach 
Sometimes the lesions in the stomach are characteristic of the kind of 
poison ingested, e g , with sulphuric acid the gastric wall externallj^ is much 
injected, of a dark-blue or violet color, in patches, as though little pockets 
of fluid had been formed, with marked acid reaction to their contents, and 
with a coffee-ground appearance Throughout, the wall is diffusely dis- 
colored, much thinned in spots, and here and there perhaps a perforation 
The mucosa is gray black in spots or strealcs The ordinary chemical tests 
applied to the contents can readily confirm the diagnosis With nitric acid 
the sloughs have a more yellow color, while the general anatomical featuies 
otherwise resemble those of sulphuric acid gastritis Hydrochloric acid 
causes a yellowish or grayish color, and the mucous membrane is unusually 
friable, but deep ulcerations are less common With copper the discolora- 
tion IS more of a blue or green, while with sih er the mucosa is blackened 
Phosphorus induces a milky yellow appearance from fatty degeneration, and 
carbolic acid gives the lining membrane a whitened coating I^ad whitens the 
mucosa Metalloids (lead, arsenic, and antimony) are irritants rather than 
corrosives So, too, are the metallic salts and methane derivatives (alcohol) 
Arsenic induces a gastritis, with marked fatty degeneration of the gland 
cells (gastritis glandularis) With zinc, however, m addition to the ordinary 
signs, one often finds peculiar, dry, firm sloughs of the mucosa of a v hitish 
color Iodine and bromine compounds produce an acute gastritis which is 
no wise pathognomonic of the origin 

Symptoms — In a typical case the sudden onset of pain and vomiting is 
the most prominent feature The onset is severe as well as sudden, the 
pain IS usually felt all the x\ay from the oral cavity to the stomach, and is 
especially severe behind the sternum and in the epigastrium, and increased 
by pressure There are burning pains m the mouth and gullet Nausea, 
retching, and vomiting follow almost immediately The vomiting is fre- 
quent, painful, and brings no relief of the symptoms In the vomitus blood- 
stained material, perhaps food remnants, mucus, shreds of mucous membrane 
and the poison itself are found Great thirst is a prominent symptom, and 
the dysphagia intensifies the suffering Diarrhoea appears later, and the 
stools may show evidences of mucus and blood, usually because of an accom- 
panying enteritis Signs of collapse rapidly supervene, and prostration 
with a cold skin cox^ered xxnth a clammy sweat The facies is anxious and 
pale, or cyanosecl, and the lips and mouth show evidences of the corroding 
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poison Petechiie often appear in the skin, and jaundice is not infrequently 
piesent from toxic or obstructive causes The pulse is rapid, small, and 
often irregular m volume and rhythm The respirations are shallow, 
quickened, and thoracic m type, because the diaphragmatic movements 
are limited through the pain The temperature, at first low, soon rises aboi e 
the normal, varying according to the anatomical changes, the general toxic 
results, and the general state of the patient The condition of the sensorium 
varies according to the nature of the exciting cause In many instances there 
IS great excitement, convulsions supervene, and, later on, coma 

The urine may show the effects of a toxic nephritis, or may be unchanged, 
the condition depending on the land of poison ingested The abdomen 
m the acute stages shows nothing beyond tenderness and distention, unless 
perforation and peiitomtis have occurred with their usual signs Death 
occurs either from exhaustion, or convulsions, or suffocation, or from general 
intoxication Should recovery take place, complete restoration of the tissues 
may occur in those cases where no maiked corrosion of the gastric mucosa 
has been present, but this is only of course with the milder forms of irritant 
poisoning In other cases the results are less favorable Chronic indigestion 
supervenes from atrophy of the glands, or peisistmg gastritis with vomiting, 
progressive weakness, and emaciation Sometimes ulcerations persist, or 
their healing results in the formation of stenoses and deformities 

Diagnosis — This is based on the history, the nature of the symptoms, the 
oral and pharyngeal evidences of corrosion, etc , the odor of the breath m 
certain cases, the chemical analysis of the vomitus or of the washings from 
the stomach, and the analysis of the urine 

Prognosis — This depends upon the special cause, the kind of poison, its 
amount in relation to its toxicity and irritant properties, the early emesis, 
and the possibility of early removal Collapse and peritonitis are serious 
symptoms 

Treatment — Rational therapeutics depends upon a recognition of the 
special toxic agent, for which the proper antidote can be given In addition 
to this, one should attempt to get rid of the poison, if early recognized, by 
rapidly acting emetics, e g , apomorphme Lavage should be used when 
it is impiobable that extensive corrosion is present, and soothing remedies 
for the gastric mucosa may then be administered For corrosive acids one 
may give mucilaginous and oily drinks or weak alkalies For corrosive 
alkalies, vmegai and water, or citric acid are useful Counteriiritants 
externally may aid m giving relief, while medicinally one should use demul- 
cents, opiates, bismuth, etc Rectal feeding will be necessary for some days 
Collapse must be checked or treated by appropriate remedies 
Mycotic Gastritis — The human body fluids, owing to their deficiency 
m free oxygen and their alkaline reaction, are for the most part unsuitable 
media for the development of most of the moulds and yeasts, which thrive 
better on dead organic material A few, however, and notably the actino- 
m>ces occupy a special place m pathogenicity, and some others occui 
not infrequently either as a cause of disease or associated with maladies 
due to other agencies Many of the commoner parasites are found m the 
stomach under normal or abnormal conditions, both fission fungi (bacteria) 
and mould fungi, as well as yeasts, and while in many instances they are 
the direct cause of changes m the gastric functions oi anatomical conditions, 
at other times their presence seems to be rather accidental and unimportant 
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Inflammation of the gastric mucous membrane as a result of bacterial 
invasion through the blood or Ijmph streams is common enough, and gas- 
tritis due to stieptococci, typhoid bacilli, pneumococci, and other infectious 
agents is well recognized Whether or not bacteria which are ingested with the 
food can induce a true acute gastritis seems still open to question Kellogg,’ 
after numerous analyses of gastric contents, concluded that ingested bacteria 
when very numerous might very probably be the cause of acute inflammation, 
although otheis have contested his views It would appear that the acid 
gastric juice retards the grow th and development of bacteria, although moulds 
seem to resist the acid better than do the schizomycetes, w^hich latter grow' 
better when subacidity is present The acidity, the stagnation, and the 
quality of food ingested are the factors w'hich determine the grow'th or retarda- 
tion of development of the various fungi in the stomach 

As a general rule, moulds and yeasts do but little harm m the stomach, and 
do not usually produce anatomical changes, or prevent recovery from various 
forms of gastric disease Kundrat’’ found favus m the stomach associated 
wnth a favus universalis, wdiich w'as distributed throughout the body, and 
Rudnew'^ found the penicilhum glaucum m a w'oman who died of Asiatic 
cholera 

The presence of moulds and yeasts seems to have an anatomical rather 
than a clinical interest and impoitance, although certain signs and symptoms 
are significant to the physician Rarely they are so intimately associated 
w'lth anatomical lesions (inflammation of the mucosa, erosions, ulceration, 
etc ) as to render it highly probable that sometimes they may cause or 
aggravate these maladies De Barj' found various moulds in seventeen 
patients suffeiing from gastric disorders of different kinds — among others 
mucor mycelia, leptothrix buccahs, thread fungi, and oidium lactis — as 
well as others of undetermined species 

Klebs and Fraenkel associated a gastritis wnth favus, yeast, and oidium 
albicans, certainly the last-named fungus has often been seen in cases of 
gastritis, and yet m spite of its frequency during childhood m the pharynx 
and oesophagus, it is rare in the stomach Epstein diew attention to the 
fact that a healthy mucosa w'as not a suitable medium for the grow'th of 
this parasite m the pharynx, and perhaps the same applies to its grow'th 
m the stomach This may account for the frequently abrupt termination 
of the affection at the cardia, despite the fact that large numbers of the fungi 
reach the interior of the stomach 

Rare as this affection is m children, it is still more infrequent m the adult 
stomach, and then occuis only in connection wnth some debilitating condition 
or metabolic disturbance In a case described by Maresch^ the oidium albi- 
cans, originally m small numbers on the surface of an oesophageal carcinoma, 
had nevertheless induced an extensn e growth of the parasite in the stomach, 
this being associated with an ulcerative gastritis The fungus grew not 
merely on the surface, but deep dowm as far as the muscular layer Appar- 
ently the gastric inflammation and ulceration formed a satisfactory nidus for 
the development of the parasite The anatomical appearances were charac- 
teristic In various parts of the stomach theie wmre several yellownsh and 
browmish, sharply defined areas, flat, slightly projecting beyond the surface 
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of the mucosa, to which they were rather firmly adherent The central 
portions were slightly depressed and darker than the periphery Perpen- 
dicular section through these plaques revealed the fact that their undei 
surface was intimately connected with the deeper layers of the submucosa 
Reisz had a similar experience m which the stomach of a girl aged eighteen 
years was covered with patches of fungus growth, the underlying epithelium 
was partially degenerated, and the mucosa infiltrated with small round 
cells Bastedo described a case in which the thrush had apparently induced 
gastritis in an elderly woman, and m which the removal of the supposed 
cause by lavage was rapidly followed by recover} 

Von WahP and v Recklinghausen* recorded cases where fungi of the lep- 
tothrix group penetrated the gland ducts and were anatomicall} associated 
with necrotic areas In one case many pustules existed m the glandular 
layer and submucosa of the pylorus, m the other the fundus w^as chiefly 
involved Virchow doubted the etiological relation between these moulds 
and the anatomical lesions, regarding then presence rather as a cadaveric 
phenomenon, while Klebs, on the other hand, believes in their pathogenicity 
If, how^ever, moulds do sometimes create inflammatory disturbances and 
abscess formation, the instances are undoubtedly rare, for moulds are usually 
soon expelled through the pylorus, do not remain long in the stomach, and 
merely induce disturbances of function w'hen present in large numbers 
Symptoms — The relation of the presence of moulds to the symptoms is 
dubious Talma was of the opinion that the carbohydrate fermentation 
which was caused by the presence of microorganisms, w'as the antecedent of 
many cases of hyperacidity, but although moulds may co-exist wnth hyper- 
acidity and gastralgia, it is not certain w hether their presence is a cause or an 
effect of the condition found 

Einhorn* has admirably described a few cases, and w’as among the first to 
recognize the condition clinically The lavage water from the empty 
stomach demonstrated the presence of blackish-gray or brownish-green 
flakes indicating the existence of moulds wdiich microscopically showed 
spores and mycelia The species could not be determined even though 
carefully examined These flakes varied in number from 4 to 50 or more, 
were 2 to 5 mm in size, and often intimately mixed wnth mucus, which fact 
together with their presence in the empty stomach argues that their presence 
IS not merely an accidental admixture Probably the moulds adhered closely 
to the mucous membrane and perhaps proliferated in it At all ei ents they 
can evidently thrive in the stomach and retain their power of growth, regard- 
less ol the gastric juice 

Tw'o types of cases occur, one with signs of hyperchlorhydria (occasion- 
ally w ith hypersecretion and vomiting), the other wnth gastralgia, the gastric 
secretion being normal or reduced The relation of the fungi to the s} mp- 
toms IS either etiological or a cause of increased severity Lavage lmpro^es 
the symptoms 

Treatment — S\stematic lavage rapidly remo\es the fungi permanently 
from the stomach Einhorn ad\ised the further use of weak solutions ol 
silver nitrate m the lavage w^ater 

Diphtheritic Gastritis (Gastritis Membranacea) — This condition, 
w Inch has much more anatomical than clinical significance, may be defined 

' T irchow'<i Archiv 1S61, xxi p 579 ^ Ilnd , 1SG4, xxx 

^ Medtcnl Record, 1891 
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as a pseudomembranous inflammation of the gastric mucosa, usually a 
sequel to a similar condition of the nasopharynx, but sometimes primary 
(Delafield) and associated with varying bacterial agents, and at othei times 
apparently due chiefly to chemical causes 
True diphtheria of the stomach, due to the Klebs-Loefiler bacillus, is a 
rare condition and nearly always secondary to a similar bacterial invasion 
of the contiguous parts, oesophagus, throat, or upper respiratoiy passages 
Andral saw such a case in a girl, aged ten years, m whose stomach there 
were long and broad strips of diphtheritic membrane evidently associated 
with false membranes of the same character in the pharynx and oesophagus 
In Vidal’s case of similar origin there were fine small areas along the greater 
curvature, while Steiner and Neureutter had a similar specimen showing the 
chief involvement at the lesser curvature 

ICalmus was of the opinion that 6 5 per cent of his cases of diphtheria 
showed secondary pseudomembranous lesions m the stomach, hut no 
other writer has confirmed his observations as to its great frequency 
Leary had observed only two instances out of 136 fatal diphtheria cases 
examined at the Boston City Hospital 

While, as a rule, diphtheritic gastritis is secondary to some other diph- 
therial infection, it may complicate various other infectious diseases, e g , 
typhoid fever (Thorefl), pneumonia (Foulerton^), pyiemu, the exanthemata, 
etc Isolated instances of the malady have been described by Sir William 
Jenner, Wilson Fox, Wilks, and others Children seem to he most com- 
monly affected, and with them, apart from the d’phtherial infection as a 
cause, tuberculosis is frequently the fatal primary disease Calm described 
from Kussmaul’s clinic an instance of diphtheritic gastritis associated with 
acute yellow atrophy of the liver A true pharyngeal diphtheria developed, 
and with it a secondary diphtheritic gastritis, while the liver condition 
seemed to be a complicating incident 

The experiments of Enriquez and Halhon,® where necrotic changes with 
ulceration occuiied in the gastric mucosm of dogs and guinea-pigs, after 
injections of diphtheritic toxins, haie, of course, no relation to the con- 
dition commonly known as diphtheritic gastritis — their results being merely 
such as might occur in any general mycotic or toxic infection , some simple 
chemical poisons produce similar effects, e g , ammonia 

Morbid Anatomy — With a Klebs-Loeffler infection the pharynx is 
usually involved, so also the oesophagus, although the latter may be passed 
over, and the membrane evidently swallowed without involving the gullet 
on the way The stomach is not usually altered in size or shape The 
chief feature is the presence of the pseudomembrane This may be diffuse 
and cover the entire surface of the stomach, as m the case described by 
Talfourd Jones,^ and that by W S Fenwick,® but more often there are 
stieaks or patches of membrane — sometimes radiating from the cardia 
toward the pylorus, or in isolated patches of varying size, thickness, and 
number, situated in the fundus, along the curvatures or in different places, 
and iiiegularly arranged The mucosa is discolored, usually darker than 

’ Lubarsch and Osterta^, Allgem Path , 18^8, vol v, p 156 
“ Tran’iacl'io'n’t of the Pathological Society of London, 1902, p 286 
^ Compte Rendu Ilebd , 1893, p 1025 
■* Brituih Medical Journal, 1889, i, p 880 

5 Transactions of the Pathological Society of London, 1894, xlv 
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normal, reddish or grayish red m appearance, and thickened The jrugse 
are usually well-marked, and covered with the more or less firmly adherent 
membrane 

Microscopically the picture resembles that seen m ordinary pseudo- 
membranous lesions of any mucous membrane The underlying epithe- 
lium IS more or less destroyed, the lymphoid tissues are sometimes 
increased, and a coagulation necrosis forms the superficial layer Learv 
noted the concurrence of streptococci m the only two instances which 
came under his notice among the fatal diphtheria cases with pseudo- 
membranous gastritis Some have found tubercle bacilli as a coincident 
infection As in pseudomembranous inflammations elsewhere, so here the 
bacteriological findings vary widely Streptococci and Klebs-Loefiler bacilli 
are those most commonly isolated 

Symptoms — As has already been said, the condition has more anatomical 
than clinical interest There are no characteristic symptoms, and the mere 
^ omiting of a pseudomembrane does not necessarily imply that the disease 
has affected the stomach itself — unless, indeed, a cast of the whole 
stomach be vomited up, as was recorded by Thomson^ in one instance 
Such membranes are readily swallowed and sometimes are so extensn e as 
to cause pyloric obstruction Seitz,^ however, has recorded a diagnosis of 
pseudomembranous gastritis during life and confirmed at autopsy Some 
of the membrane had been vomited concurrently with the presence of 
other evidences of gastric disturbance As a rule, however, the origin of 
the membrane is not easy to determine by clinical methods, and its 
presence in the stomach may have been merely an accidental dislodgement 
fiom the phaiynx, oesophagus, or respiratory tract 


CHRONIC GASTRITIS 

Definition — Chrome gastiitis consists m a protracted inflammation 
of the gastric mucous membrane resulting in changes in gastric digestion 
These changes may be in the secietions, in the motor power, or m both, and, 
according to the type of the disease, the symptoms and signs may differ 
widely It may be primary oi secondary 

Incidence — In its primary pure form the condition is clinically quite 
uncommon — at all events much moie rare than is oidinaiily supposed — 
being frequently mistaken for a puiely functional disease in vhich similar 
signs and symptoms exist without any pathological changes in the gastric 
mucosa For this reason, and in view of the doubt frequently existing m the 
absence of more accurate means of diagnosis, the time-honored term “chronic 
dyspepsia” should not be despised It may be that after some time even 
functional disturbances lead to pathological changes in the gastric mucous 
membrane, a tiue superficial inflammation, as in the cases referred to by 
Cohnheim, in which the gastritis resulted in his opinion from motor insuffi- 
ciency, and was induced by irritation of the stagnant chyme However, 
the conception as to wdiat constitutes a gastritis clinically has been a subjec t 
of controversy for many years and seems still to be a matter of doubt in the 
minds of many writers Faber, who found small-celled infiltration of tlu 
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mucosa very common with diminished acid secretion, deals with a patho- 
logical rather than vith a clinical state 
As a primary affection, chronic gastiitis is not often found in the autopsy 
room, the cause of death usually being some general or local condition to 
which the gastritis is secondary (cardiac oi hepatic disease, nephiitis, tubercu- 
losis, pernicious amemia, etc) Thus, in the Eoyal Ahctona Plospital, 
among 1300 autopsies, there weie 108 cases with chronic gastritis, and of 
these, 92 v ere definitely secondary to othei causes, while the remaining 16 
v ere more or less mild in t-^^De and associated with other diseases not neces- 
sarily the cause of the condition Statistics, however, v ith reference to the 
incidence of chronic gastritis are notoriously unreliable 

Clinically, much doubt still exists as to the accuracy with which various 
signs and symptoms may be considered as evidence of true inflammation 
of the stomach, and m this way much has been called gastritis which undoubt- 
edly would more truly come under the category of neurosis of the stomach, 
or under the old name of chronic dyspepsia, a purely functional disordei 
often due to atony Vice versa, many cases of chronic gastritis as seen at 
autopsy (secondary to other diseases) were utterly devoid of clinical evidence 
of that malady duiing life 

Pathologically, statistics are almost equally unreliable, through the infre- 
quency vnth which primaiy gastritis comes to the pathologist’s notice and 
because of the numerous errors in pathological observations on this condi- 
tion Marked contractions of the gastric wall are mistaken for chronic 
thickening, and passive congestion for true gastritis, where a microscopic 
examination would have levealed no sign of disease In the same way, 
too, the so-called polypoid excrescences are regarded by many as signs of 
chronic gastiitis when often they would I’lnth more justice be placed among 
hypertrophic conditions or neoplasms, showing as they often do no micro- 
scopic evidences of true inflammation Efforts to oveicome these difSculties 
in accurate diagnosis have recently been made, and with some success, by 
Faber and others The rapid postmortem changes and the persistence of 
autodigestion have been partially prevented by the introduction into the 
stomach of 10 per cent formol solution immediately after death In this way 
better specimens of the mucosa as it existed in life have been obtained, and 
the relation of symptoms and signs to pathological changes have been de- 
termined with somewhat greater accuracy But much remains yet to eluci- 
date the conditions associated v itli this malady, and to explain the reasons 
for the presence or absence of many of its symptoms 

Glassification — Clinically this can scarcely be said to have been satis- 
factorily determined Classifications have been based upon the natuie of 
secretions, and thus gastritis acida, gastritis anacida, gastritis mucosa, etc , 
have been described The mere analysis of the secretions, however, affords 
practically little clue to the underlying conditions, and per se cannot, in 
many cases, even determine differentiations from certain neuroses In many 
instances a hyperacid secretion is found in the early stages of chronic gas- 
tritis to be followed later by a diminution of the hydrochlorie acid Some- 
times, however, hyperacidity may appear late, while not infrequently it 
peisists throughout the whole course of the affection 
When one reahzes how -mdely the secretions may vary from day to day, 
how on one day an excessive acidity may be followed by a marked hypo- 
chlorhydria on the next, hov, moreover, there are times of great mucous 
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secretion with rapidly following cessation of it, one can scarcely feel safe 
in relying upon a classification of chronic gastritis based on a state of aftairs 
which may be either ephemeral or of great variation from time to time 
As well might one classify the various forms of pneumonia according to the 
amount and character of the sputum 

The term mucous gastritis, for example, is used to designate the simple 
chronic gastritis, or gastric catairh, in spite of the fact that mucus may be 
abundant m any of the different pathological varieties of this malady 
Again, m hvperacid gastiitis much or little mucus ma^ be present, and 
the underlying condition may be proliferative and degenerative m natui c 
Proliferative gastritis, as a rule, induces diminution m the secretion^ of 
HCl, although, in many instances, there is hyperacidity In cases of chronic 
gastritis with atrophy of the glands, anadenia — achjha gastrica- — the 
symptoms and signs are apt to be most constant, m certain instances of 
this variety there is a rapid course with signs of chronic gastritis and 
progiessively downward tendency Examination of the gastric contents 
after a test meal shows little or no digestion, and the secretions appear 
absent Here, however, as in the other forms of chionic gastritis, great 
variations occur in the symptoms at times, and, moreo\er, there are all 
grades of transition to the other varieties of the disease Again, whether 
owing to treatment or to the natural course of the malady, a h'VTreracid 
gastritis may change to the anacid type, and vice versa, if enough gland 
elements remain, the condition of achylia gastrica may alter to one with 
normal or even hyperacid secretion 

Apparently the state of the motor power has greater significance in the 
production of clinical signs and symptoms than has the secretory function, 
and many have described the persistent evidences of the malady as only 
becoming marked when there is motor insufficiency Certainly many cases 
in which autopsy has shovn marked disease of the gastric mucosa have 
given few symptoms during life so long as the motor power was unimpaired 
It would seem well, therefore, to ayoid any clinical classification into sub- 
diyisions, and to recognize the fact that the manifestations being yaried, one 
may recognize the malady from the complexity of signs, symptoms, etio- 
logical factors, and course, and be content with the general diagnosis m all 
such cases of “chronic gastritis ” 

Etiology — Piimary chronic gastiitis is mainly caused by irritants to 
the gastric mucosa, acting over a prolonged period and m a stiength not so 
great as to corrode Oft-recurring acute gastritis mduces the chronic form 
Alcohol IS the commonest irritant and the most important cause, especially 
if taken undiluted, e g , brandy, gin, wines of all kinds v hen taken to excess 
— their action being either as direct irritants oi perhaps m part due to the 
production of acids m the stomach So also diluted acohol may act in the 
same way by inducing ncetic fermentation 

An analysis of cases at the Royal Victoria Hospital, however, has called 
attention to the faet that alcohol m excess is by no means a necessary cause 
In 10 autopsies performed on men dead of acute alcoholism, 7 shov cd no 
definite chronic gastritis whatever, while m the others the signs were marked 
m only one Of the autopsies upon 40 other patients, m whom a marked 
alcoholic histoiy y as obtained, but in y horn death y as due to other causes, 
tliere were 20 cases with chronic gastritis, and the remainder shoyed no 
definite signs of true inflammation , 10 show^ed mere congestion, 10 shoyed 
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swelling and congestion, 9 showed a granulai mucosa, and only 5 showed 
definite thickening, 4 others had mammillations, and true polypi existed 
m the remaining 2 Macroscopic eiosions existed in only 1 ot these 40 
cases It IS interesting to note that 21 of these 40 patients gave no history 
of gastric symptoms, while 16 had pain and vomiting 

Other causes of irritation actmg diiectly or mduectly are spices, stion^ 
tea or coffee, ceitain irritant drugs and drastic puigatives, as also tobacco^ 
especially if chewed Dietetic errors, if maintained over a sufficiently 
long period are an important cause, e gr , the improper quality of food (if 
coarse, too rich, too spicy, fatty, or otherwise in dating), excessive quantity, 
as.regards bulk, especially of rich foods, impropei mastication of food and 
also iiregularity at meals All these are of greater importance m propor- 
tion as the individual’s habits are more sedentary 

Secondary gastritis may be due to local or general conditions The chief 
local conditions are as follows Gastric diseases of any chronic nature, 
affections of the portal system, especial^ obstruction, and also the presence 
of parasites (bothriocephalus, etc ) The mam general conditions are 
numerous, e g , cardiac and arterial disease, pernicious aniemia, leukiemia, 
gout, diabetes, etc , and general infections (typhoid fever, pneumonia, tuber- 
culosis, sepsis, etc ) 

Morbid Anatomy — Pathologically two mam types of chronic gastritis 
exist, the one chiomc pioductive, the other atrophic In the productive type, 
pait or all of the stomach wall is thickened, while in the ati opine variety it 
is thinned in one or all of its coats The stomach is usually larger than 
noimal, except m the cirrhotic foims where there is shrinkage of the organ 
Its shape is variable At autopsy, mucus is usually present m the gastric 
contents m more or less abundance, it is usually thick, of a more or less 
grayish or slaty color, and sometimes reddened with blood pigment It 
IS either translucent or opaque, and sometimes appears semipurulent 

The mucous membrane varies according to the type of gastritis present 
In the productive variety the mucosa is swollen and thickened, and of a 
daik-red or grayish-red color, especially in the neighborhood of the pyloius 
The color varies according as there is distention of the vessels, diapedesis, 
or small hemorrhages, and further according to the duration of the malady 
In the older cases there is more pigment, which appears beneath the mucosa 
as a black or daik-gray discrete discoloration Not infrequently one sees 
either small, follicular ulcers or hemorrhagic erosions, with destruction of 
epithelium and loss of substance m the mucous membrane Such ulcers 
have usually well-defined edges, are supeificial, crater-like, and appaiently 
due to inflammatory hyperplasia of the lymph follicles, with subsequent 
degeneration The affection of the mucosa is either general or local 
Wheie it IS diffuse one gets a dense thickening from interglandular inflam- 
mation as well as from productive inflammation of the gland structures The 
thiclmned wrinkled mucosa with its flat mammillated appeaiancemay beso 
markedly changed as to give an almost polypoid appearance to the mdi- 
vidual bones, and to this latter condition the term “gastritis polyposa has 
been given It is, however, essentially different from the condition of the 
gastric wall in which a few simple polyps are found apart from any chronic 
inflammation The term “gastritis granulosa” designates a diffuse pro- 
ductive inflammation where the mucosa is thickened and the appearance 
abnormally granular 
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The submucosa and musculans may also be affected, the muscle itself 
thickened, and the interstitial tissue increased One may even see the 
serosa involved 

Mtooscopically, the mucus overlying the gastric epithelium usually 
contains glandular epithelium more or less degenerated, and perhaps some 
blood corpuscles and pigment The mucous membrane itself shows mainly 
small-celled infiltration, degenerated epithelium, hemorrhages, cystic dila- 
tation of the gland tubules, and here and there some true erosions The 
lound-celled infiltration occuis early, is usually chiefly superficial and 
beneath the uppermost layers of epithelium, as also to some extent betv een 
the glands Its ariangement may be diffuse, in striae oi in clusters simulating 
cnlaigement of the isolated lymphoid follicles True fibrous tissue forma- 
tion IS comparatively uncommon, and theie is little tendency to sclerosis 
Small round-celled infiltration may persist for a long period of time without 
developing into fibrosis The degeneration of epithelium affects mainly 
the secreting cells, while the mucous cells appear to resist the inflammation 
longest 

Often the epithelium is so distorted that it is impossible to distinguish 
chief from parietal cells, and many assume a cylindrical or a cuboidal 
shape Cystic dilatation of the tubules is common (retention cysts) This 
so-called “gastritis cystica” is sometimes very pronouneed, and one may 
observe on careful examination that the cysts are very numerous, some- 
times covering almost the entire surface of the inner wall Capillaries and 
lymphatics are usually dilated Here and there are hemorrhages, old and 
new 

Atrophic Type — ^The second type of chronic gastritis, with atrophy of the 
mucous membrane, sometimes called anadema ventriculi, is said to be pre- 
ceded usually by gastritis prohferans The mucous membrane is devoid 
of properlv developed glands The surface is pale, thin, and smooth, or 
perhaps slightly reddened from hemorrhages In the advanced cases the 
surface consists more of granulation tissue or well-developed fibrous tissue 
The musculans takes part in the process and is usually atrophic Some- 
times, however, there is muscular hypertrophy with atiophy of the mucosa, 
and one may see pigmentary changes in the latter, the so-called atrophic 
pigment induration of the stomach 

Microscopically the mucosa resembles more and more that of the small 
intestine There are distinct evidences of round-celled infiltration, not 
only m the superficial layers but in the deepest layers of the glandular 
structures The atrophy of gland structures varies, often the secreting 
glands are alone involved, while the mucoid cells are unaffected, but the 
changes m this respect vary in different cases, as n ell as m different portions 
of the stomaeh m each individual instance Illustrative types of these cases 
are often found in pernicious anaemia Some advanced cases are difficult 
to distinguish from a diffuse scirrhus, the gland structures being so 
atrophied that only a flat fibroid-looking surface remains whose base 
encloses the remains of gland structures 

Cirrhosis of the stomach is only another \ariety of the atrophic in the 
sense that gland struetures disappear Here the organ is smaller than 
normal, contracted, and thickened usually m all its coats from excessive 
growth of the products of chronic inflammation 
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Symptoms — ^The disease, both in its pnmaiy and secondarj forms, 
may remain latent throughout or for a long period, or the symptoms may be 
at first insignificant and only gradually become more pronounced To a 
certain extent the symptoms and signs depend upon the condition of the 
secretions and motor poy ei, although certain general features apply to most 
of the cases It is, at all events, well recognized that the symptoms are 
often most variable 

Early symptoms are usually those of a so-called dyspepsia, slight dietetic 
errors cause discomfort in the epigastrium, with a sense of fulness, pressure, 
or eight, and perhaps e\ en slight pain, either while the stomach is full or 
when the food has passed on into the intestine The pain, however, is not, 
as a rule, severe, or sufficient to interfere with the individual’s daily routine 
Unless hyperacidity exists there is usually anorexia, or the appetite is fickle 
and yearning for spices, acids, or liquids, with a distaste for meats, is common 
A disagreeable taste in the mouth is present, and flatulence commonly super- 
venes, often being a marked symptom Eructations of gas frequently relieve 
the distress The tongue may be furred and is often sore at the edges and 
tip Nausea and vomiting occur either at the height of digestion or some- 
times m the early morning — perhaps induced by the swallowing of pharyn- 
geal mucus during the sleep Thirst is usually present, although less common 
than in acute cases Lassitude, neurasthenia, and dizziness during the 
digestive period are the rule Later in the disease, when the condition is 
more pronounced the symptoms are aggravated Nausea is more persistent, 
waterbrash and cardialgia are more common, and vomiting comes on with 
gi eater frequency and regularity according as there are indiscretions in the 
diet Fluids may be well borne, but sohds aggravate the symptoms The 
vomiting, w Inch non often occurs in the morning, consists largely of mucus, 
and IS often alkaline in reaction If emesis occurs after meals, the food is 
seen to be but pai tially digested, and mixed with thick, ropy mucus, bile, 
and the various pioducts of fermentation 

The intestines are liken ise affected, and constipation is the rule, although 
sometimes this alternates n itli diarrhoea, or, again, the latter may be the 
chief evidence of the original gastric inflammation 

Nervous symptoms are frequent, especially neurasthenia, hypochondriasis, 
inertia, dizziness, palpitation, etc The nutrition varies, and usually there 
are signs of inanition, especially when due regard is not paid to the treatment 
of the mouth and digestive tract generally Emaciation may be rapid when 
the intestinal functions are simultaneously impaired The urine varies 
Urates are usually abundant in the dark, concentrated specimens, and 
calcium oxalates are often in excess Not infrequently the ethereal sul- 
phates aie much increased 

Physical examination of the abdomen gives little information, as the only 
constant sign is tenderness — more or less diffuse and perhaps more often 
found to the light of the epigastrium than elsewhere The stomach may 
or may not be distended, and there is no visible peristalsis, as a rule, unless 
pyloric obstiuction exists 

Gastric Contents — Usually the food removed is abnormally large m 
amount, appears undigested, coarse, and mixed wnth mucus The most 
constant abnormality is the excessive amount of mucus, and the quantity 
IS best judged by the macroscopic appearance Its presence, however, 
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does not imply a disturbance of gastric function, if the origin be, as is 
frequently the case, in some portion of the tract above the stomach, e g , 
pharynx, oesophagus, oi from the bronchi, larynx, etc 

Mucus from the stomach occurs more commonly in shreds or flakes, 
not m isolated lumps, is mixed with the food, and is usually heavier than 
that from the respiiatoiy tiact, which contains air and therefore floats m 
watei The mucus from chronic gastritis is often found m most abundance 
after the test meal has been removed and the remaining contents gamed by 
thorough lavage It usually contains leukocytes m more or less abundance, 
as distinguished from the mucus of the respiratory tract, which shovs 
epithelial cells and perhaps pigment The mucus is most abundant in those 
cases of gastritis with atrophy of the gland structures and is least common 
in hyperacid conditions, although even to this rule there are many excep- 
tions The presence of abundant gastric mucus enclosing many leukocj^tes 
is positive evidence of gastric catarrh 
The secretion of acid varies Hjqieracidity is uncommon, and when present 
usually indicates an early condition of the gastritis, vhicli maA account for 
infrequency vith which it is found This, when present vith much mucus 
and many leukocytes, affords evidence of the so-called gastritis acida 
Diminution of hydrochloric acid is more common and may be progressive 
up to the period of total achylia (achylia gastrica, atrophic gastritis) 

From time to time, hov ever, during the course the amount of acid shov s 
great variation McCaskey, in an analysis of 600 cases of so-ealled chronic 
gastritis, found no hydrochloric acid in 20 per cent , subacidity m 26 per 
cent , normal acidity in 34 per cent , and hyperacidity in 20 per cent The 
pepsin keeps pace vith the hydrochloric acid, and the rennet ferment like- 
wise diminishes vutli the progress of the disease Boiiveret regards a 
quantitative estimation of the rennet ferment as a valuable aid in prognosis 
as indicating possibilities of repair 

Achylia not infrequently occurs m the late stages of chronic gastritis, 
and supervenes upon a progressively diminishing secretion (gastritis atroph- 
icans) From the pathological standpoint achylia does not imply anadenia 
Faber especially draws attention to the fact that m gastritis there may be 
achylia even although many secreting cells are unimpaired, and concludes 
that the accompanying gastritis has merely disturbed their function but 
not their anatomical structure In order to prove achylia several test meals 
should be given, inasmuch as numerous conditions may induce a temporary 
absence of gastric juice The enzymes are absent as well as the hydro- 
chloric acid, mucus may be abundant 

Oiqanic acids are not present except m small amounts, as a rule, and 
only if there be stagnation of food Lactic acid is not usually found v here 
a test meal has been given after a previously thorough lavage 

The motor powei vanes As a rule, it is not greatly impaired, although 
if insufficiency be present there is much more fermentation and the general 
gastric symptoms are much more pronounced In most cases of typical 
chronic gastritis there is some atony, more readily induced by persistent 
dietetic eirors The gastric functions are readily taken on by the intestines 
vliere normal motor power exists Gastrectasis is uncommon 
Some authors (Cohnheim^ and others) describe valuable aid from examma- 
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tion of bits of mucous membrane which sometimes come aii ay with the Idvace 
water, but Lubarsch’s^ studies have revealed the many sources of eiror liable 
to result from trusting too implicitly to this means of diagnosis The altera- 
tions they present are often but semblances of inflammatory change, and 
vice versa, even if the cells and glands be actually altered structurally, it 
does not necessarily mean that they hai^e been functionally inactive 
Course and Prognosis — It is usually of long duration, and the general 
health suffers either penodieally or progiessively, but alternation of good 
and depressed health is the rule The mental condition suffeis, neuroses ap- 
pear and often great physical depiession as a result of the hypochondriasis 
and neurasthenia The exacerbations usually depend on indiscretions, and 
recurrences are very common, especially m alcoholics The mild cases are 
readily cured, but m the more severe ones the probability of cuie depends on 
the condition of the muscular wall, the state of the mucosa, and the kind 
and degree of inflammation piesent 

With atony of the stomach, and especially gastrectasis, and vith achylia 
gastrica, the condition is much more difficult to tieat successful^ When 
the intestines aie healthy, the chances of cure are naturally augmented 
The prognosis should be based less upon the general condition than upon 
the outlook foi securing a sufficient supply of nourishing food and a mainte- 
nance of secretory and motor functions In every case the individual affected 
has himself most to do with the cure by obser\ ing due regard to the require- 
ments of treatment, which, after all, are readily followed and are usually 
of benefit in cases not too far advanced 
Diagnosis — The condition is very often latent, and lepeated observa- 
tions may be necessary, the symptoms and signs as above described, with 
the recognized etiology, lender the diagnosis certain fiom exclusion rather 
than from any other means The mam featuies m the diagnosis aie 
(1) The etiological factors (2) Persistent indigestion, with nausea and 
frequent vomiting of much mucus, gastric pain, and tenderness (3) The 
relation of the symptoms to the ingestion of food (4) The variations in 
the course, with its exacerbations and remissions (5) The moderate loss 
of strength and weight as compared to the lowered nutrition m more serious 
conditions (6) The comparatively slight alterations on analysis of the 
motor power (7) The presence in the gastric secretions of much mucus 
and variable quantities of acid from complete achylia to hyperacidity (8) 
The finding in the stomach contents of many leukocytes either m the mucus 
or m bits of mucous membrane coming away m the washing (9) The 
beneficial effect of proper treatment 
Differential Diagnosis — One must distinguish between primary and second- 
ary forms, the lattei which usually accompany other diseases being readily 
lecognized by detection of the original cause 

Chrome Gastritis and Gastiic Neuroses — ^The differentiation is often 
impossible, for m each case there may be evidences suggestive of the one 
malady, and yet the course and other factois may indicate with some 
degree of certainty that the othei disease is piesent The distinctive 
features are as follows In chronic gastiitis (1) The cause is usually 
obvious (2) The condition of the patient is poorer and the nutrition is 
apt to suffer more There is, moreover, less evidence of neuroses else- 
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where (3) The symptoms occur duimg the digestive period, and are de- 
pendent upon food, its quantity, quality, and time of ingestion There is 
vomiting of much mucus (4) The analysis of the contents shows much 
mucus, which often contains many leukocytes and the same may be found 
in bits of mucous membrane which may have come away with the washings 
There is but little disturbance of motor pon er and the secretions are variable 
from complete achylia to hyperacidity (all of which results may, hovever, 
be found m neuroses) (5) Examination for enzymes shows that their 
presence or absence keeps pace with that of the hydrochloiic acid, vhereas 
m neuroses there may be absence of hydrochloric acid, but enzymes are 
then usually present (6) The course is with exacerbations and remis- 
sions lasting over weeks or months, while m neuioses the intervals of 
change are much shorter and more variable In the latter, days of appar- 
ently complete health alternate with those of great mental and physical 
depression 

GasUihs veisus Cancer of Hie Stomach befoie Tumoi Evident — ^In 

the early stages this is often difncult and usually impossible at first In 
many cases the symptoms may justly be referred to either disease, and 
development alone mil determine the diagnosis In gastritis the onset 
IS usually insidious, from a well-recognized cause, and there are exacer- 
bations and remissions, usually associated with dietetic errors In cancer the 
disease, while often insidious at the onset, progresses when the gastric diges- 
tion IS still apparently good, a disturbance appears without cause, persists, 
and pi ogresses in spite of all care In gastritis the nutiition suffers less, 
there is no cachexia or great wasting, the pain is mild, no fever exists There 
is vomiting, although less frequently than m cancer, especially when the 
cause IS removed, and hsematemesis is much less common In gastiitis the 
gastric analysis shows much less motoi insufficiency, a vaiiable amount of 
hydrochloric acid, and rarely any lactic acid The reverse holds for cancer 
The course of the disease in gastritis is less rapid, with fiequent remissions, 
and treatment has a beneficial effect upon all the symptoms Later, ex- 
clusion aids the differentiation, and m the absence of downward progress 
and tumor or metastases the diagnosis of gastritis is strengthened 

Atiophy of the gastuc follicles, achylia gastiica, is an occasional sequel of 
chronic gastritis, as also an accompaniment of gastric cancer, pernicious 
ansemia, etc It may, however, occur as a neurosis Thus, Ewald, Emhorn, 
and others have found that for years there may be complete absence of 
hydrochloric acid m the gastric secretions m individuals who are either 
quite well or merely neurotic These patients show no dyspeptic signs m 
spite of the hydrochloric acid deficiency, and, moreover, show a mucosa 
which IS perfectly normal according to observations made upon bits of 
mucosa removed m the washings In many instances even after years of 
achylia the secretions may return to the normal 

The presence of much mucus m the gastric contents m cases of achylia 
IS one of the chief determining factors of the diagnosis m favor of gastritis, 
implying, as it does, a probable catarrh , and this will be strengthened bj' the 
finding of a number of leukocytes in the flakes of mucus removed 

Treatment — A detailed diagnosis is essential to the proper treatment 
of chronic gastritis Secondary gastritis must be treated according to the 
cause, which v ill involve the therapeutics of the lungs, heart, liver, or general 
constitution In the pi imai y cases, on the other hand, the treatment em- 
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braces prophylaxis, palliative and curative measures The curative measures 
are mechanical, dietetic, and medicinal 

One must consider the cause of the disease as well as the condition of 
the secretory and motor functions and the quantity of mucus present 
Prophylactic — Prophylaxis is of some importance, and one should, there- 
fore, remove any external conditions which tend to bring on or ao-oravate 
the malady Excesses of all kinds must be guarded against, bad* habits 
cured, the patient should be taught to eat slowly, to chew his food \/ell, and 
carefully to select his diet both as regards quantity and quality Faulty 
teeth, as forming an important factor in the etiology of gastritis, should be 
repaired The actual treatment is chiefly mechanical and dietetic, while 
drugs play a comparatively unimportant pait 

MechamcaL — ^The mechanical treatment consists mainly in lavage It is 
necessary that the stomach should be clean before any food enters, and for 
this reason one must remove any mucus which covers up the superficial epi- 
thelium and prevents proper action of the digestive juices Lavage may be 
carried out in the early morning, or, in bad cases, six hours after dinner 
(which IS usually taken at midday), and the evening meal should be as light 
as possible Under ordinary conditions one may wash the stomach out with 
simple lukewarm water If, on the other hand, much mucus is present, 
sodium chloride may be added, or, if there be much fermentation, boracic 
acid, according to the severity of the case, lavage should be done daily or 
every second day, for a few weeks, and on each occasion it should be con- 
tinued until the water returns quite clear When atony or much f ei mentation 
IS present this may require some practice 
When, for one reason or another, lavage is impossible, one may employ 
“natural lavage” by means of frequent administration of mineral waters 
of various kinds, especially the saline waters with carbonic acid, which 
are often beneficial in rehevmg the stomach of its mucus and inducing a 
combination of the organic acids The alkahne sulphates, such as aie 
combined m Carlsbad waters, are useful for this purpose as well as for 
relieving the constipation Where, on the other hand, there is irritation 
m the stomach with diarrhoea, they are best taken hot Whenever atony 
exists it IS well to remember that only small quantities of fluid should be 
taken at a time 

Daily cold baths or shower batlis, with subsequent friction of the skin, 
are of great benefit Where pain or great discomfort is present, a wet com- 
press may be placed upon the epigastric area and covered with gutta-percha 
tissue A suitable abdominal binder of thin wool is often soothing to 
patients who go about, and is a protection to the sensitive abdomen 

Electricity is of doubtful value, but the proper regulation of rest and exer- 
cise (which latter should always be moderate) is of the greatest importance 
A change of scene, climate, and general surioundings is one of the 
most efficacious forms of treatment, both for its stimulating effect on the 
constitution generally, and more particularly as an aid in dispelling the 
accompanying neurasthenia A sojourn at some of the numerous watering 
places IS often of the greatest benefit, not so much on account of the waters 
taken (although they ha%e their definite use), but on account of the diet 
and general regime under which patients are placed, and under conditions 
which are not usually followed at home When this is impossible suitable 
exercise and properly regulated diversion are commendable, especially it 
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accompanied bj' the regular use of mineral waters selected according to the 
condition of the secretions 

Dietetic Treatment — Dietetic treatment is of prime importance, although 
often hard to regulate because of individual preference The diet must 
be administered with some regaid to the severity of the case, but in all 
instances the food must be non-irritating and easily digested, and for this 
reason must lequire but little effort on the pait of the gastric juice or mus- 
cular action of the organ When only the scantiest diet is tolerated, milk, 
preferably diluted with lime-water, may be given at regular intervals, and 
this, while the patient is at rest, may suffice, pro\ided he can be induced 
to take from one to two quarts per diem We may say, however, that 
in the large majority of instances, a mixed diet, selected with reference to 
the needs of each case, is advisable 

When the motor power of the stomach is demonstrated to be normal, one 
may administer albumins, starches, and fats If, on the other hand, it is 
deficient, it is wiser to exclude the fats When, again, the secretory poner 
of the stomach is defective, a mixed diet is very easily given, so long as the 
motoi power remains unimpaired In all cases, however, albuminous food 
should be finely divided Carbohydrates should form the bulk of the food 
m those cases in which the hydrochloric acid is deficient, using prefeiably 
those m which there is least residue after digestion is complete 

Fats are imperative when malnutrition exists, and for these cases butter 
and cream form the most easily digested varieties It is thus essential, 
where possible, to give a mixed diet, non-irritating, finely divided, and 
containing as much nutriment as possible within the smallest compass 
In severe cases, m addition to the milk, one may give gruel, milk soups, 
light puddings, rice, arrowroot, toast, and then eggs In some cases minced 
meats may be added, but it is not wise to add spices or any rich sauce 
The ciaving vhich many patients with a chronic gastritis have for spicy 
things, undei the mipiession that they will stimulate the functions of secre- 
tion, should not be encouraged Of the lighter meats, etc , calves’ brains 
sv eetbreads, chicken, fish, minced beef, are those most preferable 

Alcohol IS best avoided unless in the form of very light wine The quan- 
tity of V ater taken with the meals should be restiicted, unless there be hyper- 
acidity, in which case it is well to dilute the food moderately Instead of 
oidinary water, elfervescing alkaline waters ma_> be tried with benefit 

The determination of the proper number of meals per day is based upon the 
condition of the motor power If this be good, three meals a day may suffice 
Where, on the other hand, there is atony, four or five meals, each small 
in quantity, are more advisable Weak coffee, tea, and cocoa may be 
given except m those cases m which hyperacidity exists As the patient 
improves, such vegetables as spinach, carrots, maize, potatoes (mashed), 
and macaroni may be added m small quantities and gradually Bread 
should be stale and not hot When constipation is marked, it may be 
veil to give stewed fruits, such as apples, prunes, etc 

Medicmal — Inasmuch as hydrochloric acid is deficient in many cases, one 
may add with some benefit a few drops after each meal Thirty drops of 
dilute hydiochloric acid m a glass of water, to be sipped at intervals for 
an hour after each meal, may be prescribed On a seientific basis, there 
IS little to be gained from the use of pepsin, although practically one fre- 
quently does find that its employment seems to afford considerable aid to 
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digestion Pancreatm m doses of fifteen grams is peihaps better, and should 
be administered with soda, although rationally this should not be prescribed 
unless there is some evidence of atiophy of the gastric follicles Papain 
is also recommended by many Aftei all, these artificially prepared ferments 
are realized to be of little use when one considers that the intestines cairy 
on the defective actions of the stomach 

It seems of piime importance, however, to give some stomachic before 
each meal, and for this purpose one may tiy either dilute nitromuriatic acid, 
m doses of n^x to \v (1 cc ), nux vomica, quassia, gentian, oi conduiango 
In many cases the greatest relief from the pam incident to chronic gastritis 
IS a pill consisting of silver nitrate, gr ^ (gm 0 01) , pulv opn, gr ^ (gm 0 016) , 
extract of hyoscyamus, gr (gm 0 03) 

When fermentation is an annoyance the diet should be carefully looked 
into, one may sometimes add thymol, carbolic acid, or creosote to the other 
modes of treatment Germain See has recently recommended the use of 
strontium bromide, gr 30 to 60 (gm 2 to 4), especially when hyperacidity 
co-exists with the fermentation For a distinct pyrosis, bismuth subnitrate 
and sodium bicarbonate, of each, 10 grams, combined with 3 to 5 grams 
of calcined magnesia, will usually aftoid lelief For persistent vomiting, 
lavage is the most rapid means of giving lelief When this is impractieable, 
a careful adjustment of the diet, with peihaps the administration of one or 
other of the usual drugs for that purpose, may be of benefit 

Constipation is one of the greatest annoyances It is well that the patient 
should develop great regularity in his habits, going daily to stool at regular 
hours, whether there be need therefor or not As soon as possible there 
should be added to his food vegetables containing much cellulose, also 
stewed fruits, especially a combination of figs and prunes, or m the eaily 
morning he should drink cold Avater or eat a fiesh orange, and only in 
aggravated cases should we resort to either purgatives or enemata Wheie 
purgation is necessary, it is a difficult matter to determine what drugs should 
be employed, only the mildest forms of purgatives should be gn^en, and 
of these aloes and cascaia are probably the most beneficial The use of 
Carlsbad salts m the morning is another efficacious means of treatment in 
the aggravated constipation which often accompanies chronic gastritis 

GASTRECTASIS. 

Definition — Gastrectasis IS an acute or chronic enlargement of the 
stomach ca^nty associated ivitli a relative or absolute lack of poiver on the 
part of its muscular Avail to propel the food to and through the pylorus 
Avithin the normal time In true gastrectasis there is permanent stagnation, 
i e , retention It is a functional disturbance of motor poAver rather than 
mere enlargement of the organ 

Sometimes tAvo stages are described (1) Stagnation, Avitli either simple 
or severe atony The stomach retains some of the food between each meal, 
but not OA^er night, and thus m the early morning it is empty and has a few 
hours of repose (2) Retention, the extreme degree Avitli no interval of 

gastric repose , 

Introduction. — ^Modern methods of gastric analysis have demonstrated 
the importance and value of estimating the motor power of the stomach (* e , 
the ability of the gastric muscle to propel food into the duodenum) 
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In earlier days, when methods of examination were less accurate and 
less satisfactory, attention i^as directed moie to the size of the stomach 
as an evidence of disease than to its physical and chemical functions 
In this way extreme conditions only weie observed, while the more insig- 
nificant varieties, in which the size of the stomach was often not much 
increased, were neglected Increased capacity, however, does not in itself 
imply anything more than enlargement, and does not coincide with the 
idea of pathological function The stomach is an organ wdiose size is 
subject to veiy wide variations in health, and clinical experience demon- 
strates the fact that mere increase m its dimensions does not imply a 
pathological state of the gastric functions It is an every-day experience 
to find upon examination of patients that the stomach covers apparently 
and actually almost twice its normal aiea in the abdomen, and yet the 
subsequent examination with the stomach tube will reveal no disturbance 
of its motor function Rosenbactf was among the first to point out clearly 
that such conditions cannot come into the category of “dilated stomachs” 
m the functional sense, and aie certainly not included under the title of 
gastrectasis, which is less an anatomical than a physiological term Some 
ivriters have employed the term megalogastria for the conditions m ivliich 
there is mere enlargement of the viscus without any evidence of disease, and 
as such the term is useful not only in supposed congenital enlargement, 
but it may -well be employed for the numerous instances of mere dilatation 
without impairment of motor powder from wdiatever cause 

Probably the commonest foim of gastric indigestion is that due to deficient 
muscular power — the so-called atonic dyspepsia — a condition of “slight 
motor insufficiency ” Here again confusion seems to exist m the termin- 
ology Atony of the stomach is after all but a milder form of gastrectasis, 
and while it may or may not be correct to place these two ivithm the 
same category, the fact lemains that m each the essential feature is a 
delayed expulsion of food fiom the stomach, through lack of power (rela- 
tive or absolute) on the part of the gastric muscle The term atony may 
be used also to imply mere laxity of gastric muscle without stasis of food, 
and such a condition is of course quite common Certainly all grades of 
motor insufficiency occur fiom mere atonj'^ to extreme gastrectasis, although 
whether or not these can be etiologically linked together m one chain is not 
so certain 

Two conditions must exist to establish the rational use of the term gasti ec- 
tasis There must be an enlargement of the organ, and its motor power 
must be impaired The deficient motor power may be merely relative, 
^ e , the musculai activity may be even greater than is normal, and the fault 
may he at the exit of the stomach In other words, a pyloric stenosis may 
hinder the normally rapid outflow', and, even although the muscle be hyper- 
tonic, food may be retained Such a gastrectasis would be relative 

As already mentioned, mere enlargement may be very marked, and 'v et, 
unless the motor pow'er were disturbed, one would not be justified in regarding 
the condition as true gastrectasis Vice veisa, a stomach may be of normal 
size and 'ts motor function so altered that food is retained for tw'enty-four 
houi s or longer Here, again, although the motor pow'er is disturbed m the 
extieme, one cannot speak clinically or anatomically of gastrectasis When, 


‘ VolLinann’s Sam7}il him T orlr , 187S, No 153 
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however, the two conditions are combined, ? c , incieasc in tlie capacity of 
the organ and definite diminution of its motor powei, then, and tlien onh 
are we justified m the employment of the term gastrectasis, to vhich, whether 
rightly oi wiongly, a clinical entity has been asenbed This terminology 
applies, however, chiefly to the chronic forms, foi the acute variety of dila- 
tation, vv^hich in most cases is associated eithei with pyloric stenosis or ,i 
sudden paresis of the gastric muscle, is m many respects essentially different 
from chronic dilatation and will therefore be considered separately 
Acute Dilatation of the Stomach. — ^Tlns is piobably more common 
than IS generally supposed, and certainly as a terminal feature m pneumonia 
and cardiac disease, as vv^ell as a complication m suigical conditions, it is by 
no means rare German students have been described by Riedel as com- 
monly affected after beer-drmking bouts, and it has followed other eriois and 
indiscretions in the diet Bnnton referred to the condition fifty years ago, 
although Fagge^ first gave prominence to its clinical features He recorded 
two fatal cases m patients eighteen and thirty years of age, respectively, in 
whom the stomach filled up rapidly with fluid His description holds good 
to-day as one of the most complete pictures of tlie condition 

Campbell Thomson,^ m 1902, had collected 44 cases, and Neck,® in 1906, 
recorded 60 instances The most recent reviews of the subject aie that by 
Conner,^ who analyzed 102 cases of the disease (1907), and Laffer,® who col- 
lected 217 cases in all Doubtless many cases have not been recorded 
Etiology — ^Various degrees of dilatation occur inv'olvmg the stomach 
alone, the stomach with the duodenum, the stomach with the duodenum 
and jejunum, or the stomach with even a laiger area of small intestine 
This fact suffices to indicate that the causes must be vaiied and the patho- 
genesis different m various instances There are piedisposmg and exciting 
causes, although it is not easy to dissociate these m all cases, all the more 
so as the etiology is apparently not only varied but often not to be determined 
at all 

1 Debilitating Conditions — General or Local — (o) Geneial, e g , amemia, 
rickets, toxic states, certain infections, especially pneumonia, typhoid fever 
and miliary tuberculosis, also cardiac disease (Goodhart®) 

These may be the result of various influences which alter the muscular 
tone of the stomach wall, either indirectly by affecting nervous control, oi 
more directly by toxic action on the muscle Theie may be perhaps a 
neuroparesis, with spasm of the pylorus and stenosis, although, as Conner 
and others have suggested, the theory is unstable m view of the constant 
presence of bile in the vomitus in such cases Neveitheless, the very sudden 
onset in many of these patients vvmuld suggest some special circumstance to 
which the toxic state or nerve lesion had led up The condition is common 
in children with rachitic manifestations In one case of pneumonia under 
personal observation the dilatation came on without warning, in a patient 
who had shown no signs of any gastric distress or abdominal distention half 

* Guy’s Hospital Reports, 18S3, v’^ol xvm 
^ Acute Dilatation of the Stomach London, 1902 

^ Centrlbltt f d Hrenzgeb d Med und Chvrurg , 1905, Bd viii, p 529, also 
Munch med Woch , 1906, Nr 53 

^ American Journal of the Medical Sciences, 1907, v^ol cxxxin 
° Annals of Surgery, March and Apnl, 1908 

® Transactions of the Pathological Society of London, 1883, v^ol xxxivy p 88 



qastrectabis 


281 


an hour befoie the extreme dilatation and agonising symptoms had reached 
tlieii full dc\elopment Lavage was at once performed, with immedii^tc 
relief, and disappearance of the enormous distention tumor Six hours 
later the symptoms recurred quite suddenly with similar results, the patient 
having rested quietly wuthout signs of distress or distention in the interval 

(/;) Local — Previous gastric disease may piedispose to the condition, 
usually through fermentation, giving rise to what has been termed the 
“gaseous form” of acute dilatation This is often combined wuth the 
“fluid form ” These teims, of course, represent symptomatic rather than 
etiological types Excessive secretion has been regarded by some as the 
primal y cause, although there is little to support the view' 

2 Pi a«ma -^Various forms of trauma are associated wuth acute dila- 
tation Head mjuiies (Erdmann, 1868, Thomson, etc ), with supposed 
lesions of motor nerves Spinal injuries, with or without cord symptoms, 
m one instance (Edmunds) the dilatation appeared five w eeks after a para- 
plegia Blow's on the abdomen (Wallace and Box) 

3 Postoperative oi Postnaicohc — These cases, which are numerous, are 
remarkable m that few' have been recorded m w'bich operations on the 
stomach itself preceded the dilatation Abdominal operations of vaiious 
kinds (gall-bladder, uterus, ovarj', kidney, appendix, etc), as also opera- 
tions on the extremities for a great variety of conditions have been follow’ed 
by acute gastiic dilatation The interval betw'een amesthesia and the advent 
of gastric symptoms varied In most cases the dilatation followed closely 
upon recovery from the effects of the operation and amesthetic, m others, 
days or weeks inteivened James Bell’s statistics from the Royal Victoria 
Hospital are of interest m this connection There were 12 instances w'hicli 
followed various abdominal operations, some accompanied general peri- 
tonitis, in a few, definite gastromesentenc ileus was piesent, while in others 
no cause whatever was found Several of the mildei cases recovered com- 
pletely 

The evidence tends to show that in many instances there is a paretic con- 
dition of the gastric muscle, associated with some toxic condition of unknow n 
oiigin Bloodgood^ has recently given an analysis of cases observed by 
him after operation and m association w'lth varying causes, one of the 
principal being the obstruction which occurs at the junction of the duod- 
enum and jejunum (gastromesentenc ileus) In these cases the enormous 
distention of the stomach and duodenum is characteristic, and is to be 
difteientiated fiom high occlusion of the small intestine Doubtless w'lth 
acute dilatation theie may be additional dilatation of the duodenum with 
or w'lthout constriction at the mesentery, and m other cases, again, much 
of the small intestine may be concomitantly dilated The diagnosis of the 
exact site of the obstruction (if this exist) has an important bearing on 
the selection of the treatment, both medical and surgical (q v) 

4 Ti action on the duodenum or pressure upon it from various conditions, 
especially a low' situation of the small intestines m the pelvis, is no doubt a 
common cause Here the tightened mesentery may incarcerate the duodenum 
as it lies on the vertebral column and produce the condition (Kundraff) 
Albiecht,® how'ever, regarded this as a result, and not as the cause of the 

' Annals of Surgery, 1907, xlvi, p 736 
^ Renewed in Wien vied Woch , 1891, No 8 
^ Virehow's Arehiv, 1809, Bd chu, p 285 
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dilatation He believed that through dilatation of the stomach the small 
intestine was held lo^% m the pelvis, and thus pulled upon the mesentery 
and indirectly compiessed the duodenum This “arteriomesenteric incar- 
ceration” thus aggravated the already existing gastrectasis Whatever 
be the cause, certainly a large number of cases show at autopsy this con- 
striction of the duodenum, and Baumler’s^ beautitul anatomical proof is 
especially worthy of mention In his classical case there was a very localized 
constriction near the lower end of the duodenum where it was crossed by 
the mesentery, and m the mucosa there was a well-defined circular necrosis 
corresponding to the external compression 

Albrecht had already demonstrated the fact that at this point the duod- 
enum, even under normal conditions, is more flattened than lound, because 
of the pressure of the overlying mesentery with its superior mesenteric 
artery, and, as Conner points out, this may be readily demonstrated m the 
cadaver, as also the increase m the constriction, by gentle downward traction 
on the mesentery with the finger inserted in the duodenum at this point 
The three things considered essential to this are “the dorsal decubitus, an 
intestine nearly or quite empty ot gas and feces, and a mesentery of suit- 
able length — long enough to permit the intestines to slip into the pelvis and 
yet not so long that they may be supported by the pelvic floor ” Perhaps 
it may be for this reason that lobar pneumonia is sometimes complicated 
by acute dilatation, owing to the weight of the lungs and violent coughing 
forcing the intestines down (Lehmann) 

5 Defoimihes of the spine have been frequently observed in patients 
developing acute dilatation, and m many cases the orthopedic surgeons 
have been the first to observe the condition Doubtless in these cases 
dietetic errors leading to fermentation and distention were often the exciting 
cause, while the restricted cavity of the trunk accounted in part for the onset 
of symptoms In other cases perhaps the vagus has been indirectly acted 
upon and the contiol of peristalsis interfered with 

6 Pressure of a kidney which had been surgically fixed was the cause m 
one instance (Oppenheim) 

7 Dietetic Eiiors — Possibly too much or unsuitable food may directly 
induce acute dilatation by fermentative processes and distention, such are 
the repeatedly quoted cases where one meal or one indiscretion preceded the 
symptoms Sometimes the combination of great fatigue followed by dietetic 
indiscretions has seemed to be the direct cause, and sometimes the com- 
pression of a plaster 3 acket, together with errors in feeding, may have ac- 
counted for the onset 

8 Spasm of the cardia and pylorus combined was believed by Kelling^ to 
initiate the symptoms, although the frequent absence ot these conditions 
scarcely beais out this view Perhaps the association of hypersecretion 
with acute dilatation, to which special attention has been drawn by Heile, 
belongs to this category 

9 The panel eas is thought by some to have some relation to acute dila- 
tation, and Bardenheuer® mentions one instance following traumatic pan- 
creatitis which was cured by gastro-enterostomy Hoffmann, too, describes 
a case where chronic pancreatitis and multiple necroses were intimately 
associated with acute dilatation 


' Munch med Woch , 1901, vol xlviu, p 657 
2 Arch f him Chir , 1901, 64 
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Morbid Anatomy — ^The stomach is usually of enormous size, often ex- 
tending down into the pelvis, and may be bent in an irregular U-sliape, 
with the largest half at the tundus The color is bluish, purple red, or pale, 
the wall is often thin Definite pyloric obstruction is rare The duodenum 
is dilated partially or throughout in half the cases Sometimes the dila- 
tation definitely stops near the lower end of the duodenum where the mesen- 
teiy ciosses, and may compress it against the veitebral column At other 
tunes the dilatation extends throughout the whole of the small intestines 

Ssnnptoms — Mild and severe cases are found, the mild ones being slow 
ol cure, with emaciation, weakness, and prolonged convalescence The 
symptoms are usually acute and without previous signs of gastric disease, 
although closely resembling those of intestinal obstruction, for which, indeed, 
they are iiequently mistaken There is acute abdominal distress with disten- 
tion of the aiea to the right of the midlme and beyond it There is pain m 
the epigastiic or umbilical region, or perhaps in the left hypochondrium, 
with dyspnoea, increase in the pulse and respiration rates, but no fever 
Vomiting, nhicli is almost invariably' present, appears early, as a lule, and 
IS persistent The vomitus is a dark-brown fluid, very abundant, often 
amounting to many quarts, containing bile and sometimes tiaces of blood 
The odor is usually toul but not faical Analysis shows that IICl is a very 
vaiiable quantity and that lactic acid is sometimes present Hydrogen 
sulphide has been noted in several instances Lavage, if carried out, empties 
the stomach of liters of such contents, the removal of which gives immediate 
relief Constipation is the rule, the urine is diminished and of high specific 
gravity, because concentrated, and theie is enormous thirst which is not 
easily satisfied 

Objective Signs — Inspection often shows the outlines of a distended 
stomach, which disappear pai tially after vomiting, and totally after lavage 
There is no visible peristalsis m the majority oi cases Palpation shows 
tenderness and sometimes the fiim, tense cushion of the dilated stomach, 
and but little else, unless increased resistance in the left hypochondrium 
Sometimes tenderness is absent, although this is not usually the case A 
succussion splash is almost invaiiably obtained Pcicusnon shows diminu- 
tion of the tympanitic gastric area and its replacement by dulness, especially 
m the left side of the abdomen and below the navel, reaching up as high as 
the right costal maigin This is an important diagnostic sign In fatal 
cases there is collapse with the iacies hippocratica, m cases with ieco\ery 
the stomach returns to its noimal size m a lew days or -weeks 

Diagnosis — ^The condition is usually mistaken for some acute abdominal 
disease, especially peiforative peritonitis or intestinal obstruction, and opera- 
tion IS frequently undei taken unnecessarily The diagnosis requires a 
careful anamnesis Of 60 lecorded cases, only 13 were rightly diagnosed 
The diagnostic features aie the onset, wuth pain, collapse, and absence of 
fever, abdominal distention and localized left-sided dulness, wuth uncon- 
trollable vomiting of large quantities of fluid containing bile, and having no 
hecal odor The lelief of symptoms and signs after lavage and postural 
treatment (knee and elbow' position) are important confirmatory signs 
The differential features of liigh intestinal occlusion are mentioned by 
Bloodgood as follow's “Initial pain, accompanied perhaps by peritoneal 
shock, w Inch may later somew'hat disappear, and vomiting w'lthout marked 
distention ” In acute dilatation the initial pain is often absent, there is 
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epigastric distress and gradual and piogiessive collapse Epigastiic dis- 
tress IS early and lelieved by lavage in acute dilatation, but is much later 
in high intestinal obstruction 

Prognosis — ^The outlook is bad if the diagnosis be not made early and 
suitable treatment adopted, 47 out of 64 cases published died In Connei’s 
series of 102 cases, 74 died, although, as he remarks, many unreported 
cases recover where either the condition was mild or unrecognized In 75 
per cent of Conner’s cases the duration was less than five days, and m a 
few instances the patients died within three hours from the onset of the 
symptoms If the complication does not end fatally, some impairment 
of motoi power usually persists The symptoms may disappear at once 
after treatment, or daj s and weeks may elapse before complete recovery 

Treatment — Early lavage is essential, w’lth the head low’^ and the pelvis 
high, one is otherwuse very apt not to reach the fluid at all It is of great 
importance to thoroughly w'ash out the organ, at first often, later on less 
frequently No food should be given by the mouth until recovery has suffi- 
ciently advanced, and one should use water enemata or subcutaneous 
saline infusions instead Stimulants should be given as required Opera- 
tion is of no benefit unless after lavage there is no improvement, m rvhicli 
case some severe intestinal obstruetion may be suspected In these cases 
the probable incarceration of the duodenum requires special treatment 
Schnitzler* first pointed out the benefits to be gained by turning the patients 
over from the dorsal position, and Baumler recommended the knee and 
elbow' posture as having been successful m tw'o of his cases 

Where such methods fail, operation may be tried, although hitherto the 
results of gastro-enterostomy have been far from encouraging Blood- 
good’s study of the condition has led him to believe that it is well to regard 
these cases as probable instances of gastroduodenal dilatation, and if 
lavage fails the duodenum should be carefully explored If the dilatation 
be purely gastric, then gastrostomy or gastrojejunostomy should be per- 
formed, whereas if the duodenum too is involved, jejunostomy or duodeno- 
jejunostomy are preferable Borchardt, quoted by Conner, states that 
wdrere other methods of treatment have failed, it is doubtful if operation 
wull meet with any greater success 

Chronic Dilatation — Vaneties, — ^There are tw'o forms (1) idiopathic, 
or absolute, otherwuse called primary or atonic, simple gastrectasis, myas- 
thenia gastrica, and (2) symptomatie, or relative, otheiwuse called secondaiy 
or obstructive — the result of stenosis of the pylorus — usually hypertonic 
There is either benign or malignant obstruction Rarely the duodenum is 
the seat of the stenosis Allbutt suggests the term extension as including 
especially the cases of idiopathic dilatation 

A differentiation of the tw'o main forms is not always possible, either 
clinically or even at autopsy, for cases with pyloric spasm, which has been 
the supposed cause of the atony, wall often show no visible lesion Such 
a condition would be m reality a symptomatic dilatation, and some authori- 
ties regard all so-called idiopathic dilatations as of this origin The very 
existence of a true idiopathic condition is still a matter of doubt to some 
While Stiller regards it as the most common form, Ewald and Flemer admit 
that it may occur, and Strumpell and Boas regard it as a rare condition. 


‘ W^en Lhn Rundschau, 1895, ix 
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but admit that a mild gastrectasis may exist as tlie result of mere muscular 
insufBciency Schreiber^ and Ullman^ entirely deny its existence, and the 
former states that certainly idiopathic dilatation, if it does occur, is ne^er 
the result of simple atony Cramer, too, is skeptical as to its existence, 
while Wegele® regaids it as raie and only associated with ptosis or iiith 
spasm of the pylorus But if spasm •were the mam cause, hypertonus 
would certainly be more common than it is 
The diagnosis of idiopathic dilatation can only be made on the basis of 
prolonged observation to exclude stenosis The proof of its existence lies 
mainly with clinical medical expel lence and surgical findings at operation 
It has certainly fallen to the lot of every medical man of any experience to 
successfully treat individuals with a maiked gastrectasis, and yet there is in 
these cases no development of signs suggesting a stenosis In such instances 
gastric analysis shows retention of food, with all the evidence of gastrectasis, 
and the absence of further developments should suffice to prove the exist- 
ence of a dilatation due to causes othei than stenosis Surgeons, too, find 
such a condition not uncommon, and opeiate for gastrectasis when careful 
search fails to leveal any signs of obstruction at the pylorus Mikulicz, 
who has recorded such cases, evidently thought them not infrequent, and 
called attention to the fact that gastro-enterostomy m these patients often 
failed thiough the establishment of a vicious circle 
Idiopathic Dilatation — The vialls lose their resiliency and the viscus 
expands, becoming gradually moie unable to handle the ingested food, 
especially when m large quantities From vai lous causes atony and tempo- 
raiy distention aie produced If the cause acts often enough, long enough, 
and severely enough, the elasticity diminishes, food is retained, and dilata- 
tion, subacute or chronic, is the result 
Etiology — It occurs most commonly m adults of middle age, although 
it IS not infrequent among rachitic children Two classes of causes exist, 
local and general It may be taken for granted that m many cases, simple 
atony, the result of manifold local and general conditions, is one of the most 
common predisposing antecedents of idiopathic dilatation 
Local conditions are trauma, improper clothing, laparotomy (Bennett’s 
case followed an operation for umbilical hernia), repeated pregnancies, 
chionic gastric disease, especially chionic gastritis (-with its favorable condi- 
tions for fermentation, which increases the distention of the weakened walls, 
and the excessive use of carbohydiate diet, wdnch further tends to aggra\ate 
it) Dilatation may be the cause, accompaniment, or sequel of chronic 
gastritis, subacidity iMth fei mentation and stagnation forms a mcious 
circle constituting Cohnheim’s so-called vinegar and gas factory, and may 
likewise be regarded as an important etiological factor Sometimes cancel 
acts m a similar manner ithout a co-existing stenosis, and also gastroptosis 
as pait of a general myasthenia Excessive w'ork for the stomach from 
whatever cause, especially if the cause acts for a long period, is another 
predisposing antecedent, thus excess m quantity or quality of food, its 
mode of preparation (bulky, coarse, and indigestible), fiequent and lieaiy 
meals w itli many vegetables, and much fluid frequently taken, e g , the forced 
milk cures, especially if combined wntli general illness, fever, etc , and 

' Arch f VcrdanungsL , Bd ii, 1S9G ’ Munch med Woch , 1895, x\ 

“ Ibid , 1905, vol 1\ 11 , p 895 
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little exercise, as happens so often with tuberculous patients in sanitaria 
Beer is an important cause, although Allbutt has drawn attention to the 
frequency of dilatation in those who take excessively of temperance drinks, 
especially with much carbohydrate food Excess of aerated water in any 
form IS another cause Hence, too, is the conclusion that gourmands may 
fare even better than the proletariat, because their diet is more varied and, 
therefore, their secretion is better 

The Relation of Motoi Insufficiency and Gastric Secretion — To a certain 
extent the propulsion of the gastric contents is governed by the amount 
and character of the secretion m the stomach itself (Pawlow) When the 
acid secretions are normal the amount of food passed through the pylorus 
seems to be controlled by the action of the duodenal mucosa At all events 
only so much of the acid contents is passed as may be neutralized by the 
alkaline juices from the pancreas and accordingly the pylorus is closed or 
left open, when no acid exists the propulsion is rapid, for neutralization 
IS not necessary On the other hand, with hyperchlorhydria there may be 
stagnation of food (and certainly this often does exist), although at present 
it cannot be definitely stated that the one is the cause of the other Again, 
hyperchlorhydria and hypersecretion frequently exist in the absence of 
dilatation It is doubtless true that hyperseeretion may cause pyloric spasm 
and indirectly induce dilatation, all the more so if the retained food be rich 
m carbohydrates, which may induce fermentation and thus add to the 
causes of gastrectasis The importance of atony m the symptomatology 
of pathological secretion of HCl in gastric disturbances is shown by Kauf- 
mann His views regarding the condition of the secretions and their rela- 
tion to the causation of symptoms are briefly as follows He has drawn 
attention to tlie fact that m patients with variable degrees of HCl secretion 
the symptoms depend on the motoi power rather than on any disturbance 
of secretion per se Many patients with typical symptoms of hyperacidity 
show normal acid values on analysis, and, vice versa, many individuals in 
whom the symptoms of hyperacidity disappear do not show on analysis a 
synchronous decrease m the acidity He therefore concludes that in hyper- 
acidity some other condition must complicate matters to produce the symp- 
toms thereof, and this factor is the atony The same applies to cases of 
subacidity and achylia, one finds either no symptoms at all, and in these 
instances the motor power is good, or else if symptoms accompany sucli 
gastric findings, then atony must be present 

He thus describes two classes of patients (1) In tlie one there is variable 
secretion (high or low), with atony, the symptoms are really due to the 
atony, and are cured by lessening it (2) In the second there is variable 
secretion without atony Such cases come under the category of neuroses, 
e g , hypersesthesia of the gastric mucous membrane, and resemble similar 
conditions m other organs (e g , cardiac neuroses, nervous diarrhoea v ith- 
out excessive mucus, dyspnoea without lung trouble, etc), i e , gastric neu- 
roses so-called Such patients need no local therapy for the stomach but 
rather general treatment In such cases the secretions remain abnormally 
high or low, and yet the symptoms disappear because depending on a general 
neurosis, which when cured is accompanied by an alleviation of the local 
symptoms 

Certainly, m gastrectasis the HCi secretory changes alone aie mere acci- 
dents in the symptomatology and must not be given too prominent a place 
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Usually when the motor power is repaired any symptoms supposedl} due 
to hypersecretion or hyposecretion will disappear 

Relation of Movable Kidney to Gastrectasis — Up imtil quite recently 
opinions varied widely on this topic, and ever since Bartels first noted the 
jiossible relationship, writers have dealt with the theories of cause and effect 
between these two conditions Litten found movable kidney m 55 of his 
cases of gastrectasis, while, on the other hand, Lenhartz did not find 
movable kidney in 16 instances of gastrectasis, and denied any relationship 
Certainly, one has ample evidence that movable kidney is extremely 
common m women, and yet gastrectasis is not by any means fiequent 
Certainly, too, m these cases there is often some atony of the stomach, but 
rather as a part of a general enteroptosis or general asthenia Again, 
when gastrectasis occurs it is more than probable that one kidney at least 
(and usually the right) is moie or less movable — but in such instances there 
is frequently some degree of gastroptosis as well — and the downward dis- 
location of the two viscera is attributable to a third and common cause 
Relation of Gastrectasis and Gastroptosis — It may be stated m general 
terms that gastrectasis {i e , the extreme form of atony w ith enlargement 
of the stomach and marked motor insufficiency) is nearly always accom- 
panied by a certain amount of gastroptosis, and the lesser curvature is found 
lower m the abdomen than is normal It may further be said that gastrop- 
tosis IS much more common than gastrectasis and that where it exists as 
a primary condition it does not usually bring on gastrectasis of an extreme 
grade, for in the majority of cases of gastroptosis the motor power is found 
upon analysis to be fairly good Schreiber describes two forms of gastrec- 
tasis (a) the descended form, following a preMous gastroptosis, and lb) 
the undescended form, m which the stomach is pi evented by adhesions or 
some other cause from altering its position 

It IS quite conceivable and it very often happens that w'hen gastroptosis 
exists m excessne eaters the persistent ovei loading of the stomach will 
cause more and more descent ot the organ, wuth the result of finally causing 
a kink at the duodenum — as may occur in the cases which show" the cres- 
centic horizontal variety of gastroptosis A piogressive stenosis with in- 
creasing motor insufficiency may occur Steele and Francine found on 
examination of 70 patients with gastroptosis that dilatation existed in all 
The degree, however, must be very slight when one considers how" extremefi 
common it is to find gastroptosis when absolutelv no signs or symptoms 
of indigestion exist This fact alone should indicate that except under 
certain other predisposing conditions, gastroptosis does not generally 
cause gastrectasis, even though it frequently precedes and more often 
follow's it 

General Causes — An hereditary w'eak stomach is recognized as a factor 
of some importance, and predisposition to chronic dyspepsia certainly exists 
as a famih w^eakness Chronic constipation is legarded by Ewald as a 
souice of gastrectasis The persistent inactivity of the intestines or their 
paresis leads to diminished gastiic peristalsis and atony So also may any 
intestinal disease 

General causes assist the local conditions and thus aid directly and mdi- 
lectly in inducing dilatation, for local causes act more forciblv in stomachs 
icndered susceptible through prolonged illness or general myasthenia, be 
jt oiganic or neurotic The cause may be toxic or muscular, e g , m sepsis. 



288 


DISEASES OF THE ALIMENTARY TRACT 


typhoid fever, tuberculosis, and pernicious aniemia (whether it be that 
to\ms weaken the wall or the muscle be altered through the amemia and 
malnutrition The same holds m chlorosis and m repeated hemorrhages) 
Toxic causes act either generally, e g , tobacco, or both generally and locally, 
as m the case of alcohol A busy life with no rest after meals and hasty eatinci 
IS often an antecedent cause Thus it is with musicians of sedentary habits, 
neurotics, and hypochondriacs Venereal excesses are regarded by some 
as a factor in the etiology Anything which induces general weakness may 
be regarded as a predisposing general cause 

Relative, Symptomatic, or Obstructive Gastrectasis (from Stenosis) — ^The 
causes of stenosis are numerous spasm with gastric ulcer, erosions and 
scars (never from neuroses) (Cohnheim) Foreign bodies e g , icsin 
balls fiom swallowing shellac spirit for ten years, hair balls, cherry stones 
(Cramer) , gallstones and beans and peas (Flemer) , such bodies may remain 
for three months Hypertrophic pyloric stenosis, polypi, tumors (Ciamer), 
ulcers with scar formation causing puckering at the orifice or tumor forma- 
tion, cancer of the pylorus and of the lesser curvature extending to the 
pylorus 

Tumors outside of the stomach (e g , oi the liver or gall-bladder, pan- 
creatic tumors pressing on the duodenum, floating spleen with pressuie on 
the duodenum, movable kidney, dermoids, enlarged glands, etc ) may be a 
cause 

Perigastritis inflammations outside of the stomach and associated with 
neighboring organs, etc , e g , liver, gall-bladdei, pancreas Cicatricial 
puckering associated with cholelithiasis, perigastritis, etc Epigastric hernia 
Appendicitis with or without adhesions Omental adhesions from appendi- 
citis, especially if to the Imea alba Torsion, flexure, and kinking of the 
duodenum at the duodenojejunal fold m enteroptosis Trauma, producing 
inflammations near the pylorus, haematoma of the wall, or spasm of the 
pylorus (The theory of spastic stenosis of the pylorus with temporary 
insufflation implies ultimately weakness of the wall ) 

Pathological Anatomy — ^The dilatation varies in degree and character 
The one anatomical feature is the altered size of the organ, although that is 
not always increased even with marked motor insufficiency, sometimes it 
IS monstrous and may seem to fill the entire abdominal cavity In Strauss’ 
case of stenosis from an old ulcer the stomach held five and a half liters, and 
one hand could be placed between the lesser curvature and the liver, and 
yet there were adhesions to the gall-bladder The intestines were above 
and the stomach below Much larger dilatations are mentioned Jadow s 
case in which the capacity of the organ was 45 liters is worthy of mention, 
if true 

The gastrectasis may be partial and is sometimes diverticular Dilatation 
begins m the lowest portions and those most overtasked, the fundus, pylorus, 
and greater curvature Later it becomes general The other abdominal 
viscera are in extreme cases compressed and pushed in various directions 
The spleen and liver he abnormally high, as a rule, while the small intestines 
are pushed downward 

The thickness of the stomach wall varies In one case with chronic 
inflammation (Lebert) it was 14 mm thick It is especially in the obstruc- 
tive cases that this increase occurs, although even in idiopathic cases it may 
be abnormally thick As a rule, when no stenosis exists the gastric wall is 
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thin and atrophic The mucous membrane may be thickened, hypertrophic, 
or irregular and hard, a eondition usually e\isting when chronic gastritis 
IS also present Sometimes the mucosa is thinned and atrophic, and not 
at all infrequently atrophy and hypertrophy alternate m the same mucous 
membrane 

The muscle is changed, its appearance depending on the cause and patho- 
logical condition With pyloric stenosis, especially if benign, there is mus- 
cular hypertrophy (compensatory), while m idiopathic cases the atrophied 
muscle IS but a feature of the general myasthenia Fatty and colloid changes 
are often seen m microscopic preparations The interstitial tissue is often 
infiltrated m the chronic cases with increased fibrous tissue and small 
lound cells, Ailiile m the acute cases there may be small round cells, 
extravasated blood cells, and separation of muscle and fibrous tissue 
cells 

Symptoms — ^The general appearance of the patient varies according to 
the cause With idiopathic dilatation and benign stenosis there is usually 
some emaciation, but a fair color is preserved If malignant disease be present, 
there is usually some evidence of cachexia The skin is naturally diy 
because of retention of fluids m the stomach There may be urticaria 
and erythema The extremities are often cold 

Dyspepiic sijmpioms develop early The appetite is usually diminished 
(unless hj'peracidity exists from some benign stenosis), the breath is sour, 
and flatulence and pyrosis are present A sensation of fulness is an early 
symptom, and yet lavage may show a normal motor power at this stage 
Thirst IS an important and often a distressing symptom Water is not 
absorbed in the stomach, so that in gastrectasis, if the water be retained and 
IS not passed on into the duodenum, it is practically outside of the bodi 
The degree of tliiist corresponds to the amount of retention and depends 
on the degree of motor insufficiency, of which it is therefore a good criterion 
Vomiting meiely increases the thiist 

Constipation is marked, because no water is passed into the intestines, 
and theie is atony of the bowel Dry, hard scybala are often passed vith 
colicky pains, piles and fissures form The degree of constipation is also 
a good criterion as to the degree of motor insufficiency Diarrhosa is rare, 
sometimes mucous colitis co-exists, and sometimes diairhcea and constipa- 
tion alternate 

Emaciation is usually maiked m advanced cases because no nutriment is 
absorbed It occurs m propoition to the degree of dilatation, especially 
with diminished secretions, and is worse if the intestines are deranged 

Pam IS less maiked m idiopathic than m obstructne cases, and is m part 
due to the v eight of food m the overloaded stomach No severe pain exists 
111 idiopathic cases In obstructive cases, especially if from ulcer or spasm 
or cancer, it is often intense Sometimes, even m cancerous dilatation, no 
pain exists When present it often radiates to the breast or back 

Voimtmq is not so constant in idiopathic as in obstructive cases In the 
lattei it is the rule because the food cannot pass, and the stomach empties 
itself by emesis A feature of the lomitmg is its peiiodical occurrence, 
vith e\ er-increasing short interials It usually occurs after ever^ fev meals 
onh, and is explosne The amount has no relation to the previous meal, 
‘iiid the vomitus consists of food from days or veeks before It is thus 
copious, and may amount to se^eral quarts Later there may be little 
^0L c — 19 
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or no vomiting because the walls are weakened, a condition which is 
of course serious The general appearance of the individual foodstuffs 
depends on the character of the gastric secretions The color is usually 
of a dark gray brown There are three layers, froth on top, fluid in the 
middle, while the sediment below contains yeast, sarcmte, mucus, and food 
(new and old) (Allbutt denies this and says sarcime and yeast are rare ) 
Mucus, if abundant, indicates a probable gastritis Microscopically, one 
sees bacteria, fatty acid crystals, epithelial cells, sometimes blood cells and 
pigment There is an odor of fermentation , organic acids may be abundant 
The finding of lactic acid is important only when m the fasting contents 
or after a test meal, moreover, Strauss^ maintains that lactic acid from 
ferment action does not appear in the stomach if 0 12 per cent HCl (total) is 
present Vomiting gives temporary relief even although it only partly empties 
the stomach With the vomiting the appetite improves and the urine 
increases m quantity HCl may be m excess, deficient, or normal 

The Urine — Corresponding to the amount of retention, so is the diminu- 
tion m the renal secretion It forms a good basis for measurement of the 
gastrectasis Some classify cases of gastrectasis into tliree grades, estimating 
the degrees according to the quantities of urine, as 1000 to 1500 cc for the 
mildest, 500 to 900 cc for the medium, and under 500 cc for the most severe 
grades The quantity of urine is also a guide to prognosis and treatment 
Small amounts indicate a more serious form, and suggest the use of water 
enemata at regular intervals Increase m the urine indicates improvement 
The urine when diminished is concentrated and has a high specific gravity 
The chlorides are lessened and the phosphates increased If much hyper- 
acidity is present the urine may be alkaline Albumin and also acetone and 
diacetic acid are sometimes present 

Caidiovascular symptoms are common, especially palpitation, sometimes 
even angmoid attacks There is frequently marked throbbing of the abdomi- 
nal aorta Secondary amemia is often marked The pulse is often feeble, 
slow, and irregular Gastrectasis is often the last straw in old heart lesions, 
infections, etc Temporary dyspnoea may occur, but true asthma is rare 

The temperature is lowered Patients with gastrectasis usually feel chilly 
from slight causes More rarely there are febrile attacks from a con- 
comitant gastritis or toxic causes Weakness is usually present and the 
patients tire easily 

The nervous symptoms m gastrectasis are varied Languor, apathy, 
depression of spirits, and melancholia are common features Headache and 
dizziness are frequent “Veihgo a stomacho laeso” of Trousseau has long 
been recognized It differs from auditory vertigo in being less sudden, and 
rather a subjective unsteadiness, than a rotatory or othei displacement of 
objects Mild psychoses, insomnia, deafness, etc , are common manifesta- 
tions, and when coming on at a regular time are regarded by patients as the 
cause rather than the effect of the malady These nervous phenomena are 
probably the result of dryness of the tissues, inanition, and auto-mtoxication 

Tetany is worthy of special notice Mentioned by Morgagni, it was first 
described by Nevman m 1861, and later by Steinheim, while Kussmaul 
gave it prominence as a classical feature of dilatation m his description 

‘ Zeitsch f Uin Med , 1895, Bd xxviii, p 567 
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of gastrectasis and its treatment by the stomach pump m 1869 This con- 
dition, although common to various diseases of the gastro-intestmal tract, 
IS chiefly associated with pyloric obstruction m which dilatation, hypertro- 
phy of the stomach wall, with hyperacidity and hypersecretion are present 
It IS thus more commonly associated with benign stenosis, and is rare m 
obstruction from malignant disease or from e\teinal pressure It is prob- 
ably induced by the absorption of some soluble poison vhich is unneutralized 
m the stomach The attacks appeal after seveie and persistent vomiting, 
and aitei lavage, and aie associated less with the act of vomiting than with 
the piesence of putrid contents m an overfilled stomach The stomach 
should be emptied some hours before lavage is practised to avoid the onset 
and recurrence of the attacks The duration may be from a few minutes 
to hours, days, or weeks When prolonged it ends usually fatally ]\Iild 
grades are common and probably often o\ei looked Muscular twitchings, 
prickling sensations, etc, in gastiectasis aie doubtless warnings to urge 
sill gi cal mteivention Cramei’s mcw' w'as that any gastrectasis not vastly 
improved m four wrecks under lavage, dieting, and massage should be sub- 
jected to operation 

Vaiious theories exist as to the causation of tetany Kussmaul legarded 
it as due to dehydration of the tissues — nerves and muscles — on the analogy 
of the occuirence of cramps in Asiatic eholeia, an analog}^ wdiich, however, 
IS scarcely justifiable, inasmuch as the same ciamps occur in the so-called 
choleia sicca in wdiich dehydration of tissues takes no part Later on Kuss- 
maul himself disclaimed the tlieoiy, although Flciner, Albu, and others still 
maintained it 

Geimam S6e held the theoij' of its causation by reflex action from stimu- 
lation of the sensory nerves of the stomach, e g , aftei lavage, vomiting, etc , 
and its frequency m sucklings, its occurience wuth intestinal paiasites and 
disappeaiance alter their removal, suggests this possibility Gerliardt re- 
garded the complication as the result of a poison, basing his view's on the 
nervous symptoms, some of w Inch resembled those of alkaloidal poisonings 
Bouveret and Devic' oiigmated the theoiy of auto-mtoxication from the 
jnolonged aetion of abnormal processes of digestion, and this theory holds 
its preeminence up to the present time In proof theieof they isolated a 
substance soluble in alcohol, resembling Briegei’s peptotoxm, wdnch w'hen 
injected into animals caused general convulsions Opponents of these ex- 
periments held that the convulsions were not of the nature of tetan>, that 
alcohol alone could induce similar attacks, and that untreated gastric con- 
tents arc incapable of inducing such symptoms Dickson tried the injection 
of gastiic contents in various w'ays to produce tetany, but wuthout success 

Indican has often been found in the uiine of patients suffering from gastrec- 
tasis w itli tetany Acetone has been found in the stomach, but not m enough 
quantity to do harm, because oxidized 

The pioqijo'}}"} m tetany is always gra\e, and the average mortality has 
been gu en as 70 to SO per cent There W'ere 31 deaths in 40 cases (Albu) 
Death usually follows only aftei the tetany has been well dei eloped, from 
failure m tieatment Patients wdio pass successfully some attacks of tetanv, 
are liable to recurrence of attacks 


' Rci lie dc Med , 1892, p 38 
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Tieatment of Tetany — ^INIedical treatment may be tiled for a short time, 
but surgical interference should not be delayed too long when la^ao■e 
and medicines fail Caieful washing of the stomach should be beneficial 
Greenfield suggested after careful lavage v itli some mild antiseptic a final 
washing with a solution of sodium phosphate and then the introducton of 
about ten ounces of boiled milk containing sodium phosphate in the propor- 
tion of one diam to a half pint, diluted with hot watei The one efficacious 
method, however, is the suigical one which provides proper drainage by 
performance of a gastro-enterostomy 

Physical Signs of Gastrectasis —These vaiy greatly, especially accord- 
ing to the cause and extent of the condition, for cases ol primary or spastic 
dilatation show no tumor 

Inspection — ^This is very important The prominence of the stomach 
may be visible, although m mild cases there is usually nothing abnormal 
seen The stomach is seen better if stenosis exists, because it is tlien less 
flabby and more hypertonic The abdomen is usually flabby, the stomach 
much enlarged, and the outline ot the greater curvature may perhaps be vis- 
ible down as fai as the pubis This is most easily seen m women Unless 
ptosis IS also piesent the lesser curvature remains high m the epigastrium 
The position of the lesser curvature alone determines the presence or absence 
of gastroptosis In uncomplicated cases, usually the bulk of the organ is 
above or about the umbilicus and perhaps to the left, in contradistinction 
to mere ptosis when it is below Although usually big, it need not be laiger 
than normal It may seem intermittently dilated (as Bennett described), 
by some movable obstruction, e g , kidney, pediculated papilloma, etc In 
fat people one sees little on inspection, but these patients usually become 
thin sooner or later, and then inspection often reveals the diagnosis 

Visible peiistalsis is rare without obstiuction With pyloric stenosis it 
IS either spontaneous or induced by flicking the abdomen with a wet towel 
or the finger A tumor-like prominence appears m the left hypochondiium, 
which swells, falls, and re-appears to the right Antipei istalsis sometimes 
exists 

Inflation is best performed by the use of Davidson’s double bulb syringe 
attached to the stomach tube, less satisfactoi ily by administration of taitaric 
acid and sodium bicarbonate, because the dosage cannot be gauged Before 
employing this method, one must be careful to exclude ulcer or Iresh adhe- 
sions, and should never distend the organ to an exticme degree 

Palpation should be done systematically, carefully and gently ivitli the 
flat hand first, then following the respirations, examining with the patient 
m various positions, and even m doubtful cases with the aid of an ames- 
thetic if necessary In idiopathic dilatation one gets merely a sense ot the 
air cushion present, and this more definitely tense with obstruction, while 
sometimes one can teel gas passing the pyloius Boas lays stress on the 
importance of palpating tor contraction ot the stomach, both stitfening and 
rigidity (so-called Magensteifung), and peristalsis 

The peicussion splash has a certain value The presence of a superficial 
splashing sound, however, probably implies merely a lax condition either of 
the abdominal muscles or even of the stomach muscle itself, but does not 
prove the presence of motor insufficiency Deep splashing, which is elicited 
m the early morning, oi seven hours after food has been taken, is strong evi- 
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dence of gasti ectasis If itli this one can obtain a succussion splash as w ell, 
the diagnosis is rendered still more certain Splashing sounds on palpation 
or percussion over the large intestine are sometimes hard to distinguish 
from those produced in the stomach In the former case diarrhoea or other 
intestinal symptoms are present, and the same splashing may be obtained in 
the other portions of the colon far away from the stomach The splashing 
which neuiasthenics can voluntarily induce by contraction of the abdominal 
muscles is of course not to be confused with the abo\e, for it may be performed 
without gastrectasis and even when \ciy little fluid is present 

Pcrcuss70}i detei mines the size of the organ, oi at all events its outlines 
There is a deep tympany over the stomach, the extent depending upon its 
size and situation Dehio’s percussion tests after dunking water may be 
mentioned Dulness may be found below when the patient is m the up- 
right postuie, if much fluid is picsent Sometimes the dulness is more to 
the lett, and changes with position and after emptying the stomach This 
IS meiely a slight aid to diagnosis and only to be used with insufflation tests 
as well • 

The liver dulness is usually absent, especially if adhesions tie the stomach 
to the diaphiagm Absence of liver dulness depends, too, on the position 
of the hepatic flexure and is not in itself a lehablc sign of any pathological 
state Percussion affords us no information as to function 

AtiscuHaioi 1 / pcictission has not as Kt given the satisfaction hoped for 
it, Broadbent lecommcnds it. Allbutt does not Certainly control tests by 
various methods do not prove it infallible for outlining the borders of hollow 
visceia Too much depends on the nearness of the seratchmg or percussing 
finger and on many other factois wdiicli alter the note 

Examination with the a-rays after the administration of bismuth sub- 
nitiate (30 gm in a thin soup) may enable one to see the outlines and the 
less activ'c Kindus, one may also see the pylorus open mteimittently and 
the impaction of masses in imperfect solution prolonging the closure of the 
pylorus But nothing directly of value for the diagnosis of dilatation is 
afforded by means of the a-iays 

The salol and potassium iodide tests are unreliable The desmoid test 
IS also of doubtful value, depending much on the quality of the material 
used 

Sfomach Conienii — The essential feature is the abnormallv large quantity 
of food letuined after a test meal This alone is a proof of motor insuffi- 
cient , and IS pathognomonic Chemical examinations give varying results 
according to the primary cause of the dilatation In the milder forms, 
depending on idiopathic conditions, IICl is usually diminished or normal, and 
raielv increased In the obstructive fonns it is excessive or normal, rarely 
diminished unless late on, and then chicflv in cancerous and atrophic condi- 
tions Bile may or mav not be present Varying ev idences of fermentation 
exist (lactic acid, ^ east, gas, etc ), according to the conditions present Thus, 
while hctic acid is commonest in malignant disease, gaseous fermentation 
with hjdiogcn sulphide is usuallv an indication of benign stenosis The 
production of gases is not prevented by the presence of HCl, nor is albu- 
minous putrefaction, m fact, the latter is usually only present when 
HCl ts theie The motor msufficienc> , not the secretions, is the ca7tsc of 
the gas fermentation The state of the secretions determines the degree 
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of digestion of foodstuffs after test meals jMicroscopically the findings 
diffei according to the cause of the dilatation, r e, whether benign, 
malignant, etc ’ 

Diagnosis and Differential Diagnosis —The various considerations 
may be thus tabulated 

1 As to the piesence of gastrectasis 

2 If present, as to its nature, % e , idiopathic or obstructive 

3 If obstructive, as to the nature, % e , benign or malignant stenosis 

4 If probably benign, as to its special form, viz , spasm, foreign body, 
hypertrophic stenosis, intragastric tumor, e\ti agastric tumor, inflammation, 
etc 

The presence of gastrectasis is determined chiefly by the symptoms and 
signs of advanced motor insufficiency Very often the symptoms alone 
make the diagnosis obvious The vomiting of laige quantities of food 
retained beyond the usual time is m itself an indication of motor insuffi- 
ciency, and the amount is moreover to some extent a guide to the degree 
in which this exists So also is the degree of thhst and tlie amount of urine 
passed 

If, howevei, the symptoms be less marked, the use of the stomach tube can 
alone determine with accuracy the piesence of the gastrectasis, for the mere 
proof by insufflation of a laige stomach does not exclude the condition of 
megalog(istria, which may be present without any sign of motor insufficiency 
Nor should we rely too much on the sticcussioJi splash When the stomach 
IS full, it may be quite absent, and if no vomiting has occurred the observer 
may be quite deceived Its presence is not always s 3 'nonymous with gastrec- 
tasis Certainl}’’ opinions vary greatly as to its diagnostic value While 
Stiller regards its presence long after the ingestion of food as pathognomonic, 
Eisner and Kuttner look upon it as merely an evidence of lax musculature 
with or without gastiectasis 

It IS best to begin with an examination in the early morning after a full 
meal on the previous evening If, under these conditions one finds no food 
remnants and not even sarcinse, gastrectasis ceitainl)" does not exist in any 
advanced degree If food be present (and, normally, there should be no 
remnants at all), then we have motor insufficiency We usually get very 
little fluid in fasting contents, less than 40 cc If solid parts remain, it 
suggests a probable obstructive dilatation, and the moie solid, the worse 
that condition is Even if only a little mucus and saicinse be found, we 
have some abnormal condition, viz , either early insufficiency or a healing 
process Sometimes we get sarcime m the fieces too Thus if such a 
patient takes much unsuitable food, the healing condition will retrogress 
and once more show insufficiency 

It IS essential to make a mici oscopic examination always, first of the fast- 
ing contents for food If this be present, no further test is needed If no 
food IS seen, then one should examine microscopically for sarcinse and yeast 
The presence of laetic acid is also important, for any of these are suspicious 
signs of motor insufficiencj’^ Fleiner says rightly that every ectatic stomach 
has motor insufEciency, but not every stomach with motor insufficiency is 
necessarity ectatic, e g , cirrhotic stomach Usually the motor insufficiency 
IS the prelude to the gastrectasis 
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Winkler and Stein^ suggest the use of lodipin, an iodine compound in oil 
This sets flee iodine in the intestine only, and if present in the saliva it indi- 
cates that it has passed the pylorus, an evidence of a fairly good motor power 

Gastrectasis must be distinguished from several conditions 

From Dilated Colon — One must make repeated examinations at various 
hours for signs, and empty the stomach by siphonage It is often hard to 
tell without such tests, and it may be well to inflate the colon from the 
rectum The history and symptoms will assist in the decision Absence 
of splenic dulness m itself is of little importance in the diagnosis, being 
merely an aid One must exclude emphysema, pneumothorax, and dia- 
phragmatic heinia Moreover, one must look for a cause, movable or dis- 
eased kidney, umbilical hernia, tumor, etc If necessary, an amesthetic 
should be used 

From Gastroptosis — In simple dilatation, the lesser eurvature is in its 
normal position, while if there be gastroptosis, the site will be lower than 
normal, and the position of the stomach may be vertical, horizontal, or 
otherwise In simple gastroptosis there is no sign of motor insufficiency 
after a test meal 

From Nervous Dyspepsia (without Motor Insufficiency) — ^The symptoms 
are out of all proportion to the organic changes, and there are various stig- 
mata of neuroses 

From Chrome Gastritis — ^The stomach is of normal size and the motor 
power normal or nearly so (unless dilatation co-exists, as it usually does 
later on) There is a history of the cause, and much mucus is vomited 

Fiom Hypei seci etion — After complete lavage of the stomach on the 
previous evening there is abundant gastric ]Uice found m the early morning 
(more than 40 cc should be present to make a diagnosis of hypersecretion) 

Fiom Gastnc Crises — These piesent one feature resembling gastrectasis, 
VIZ , the marked and copious vomiting, not, however, of retained food, but 
of concentrated gastric juice and mucus Gastric digestion is usually 
normal in the intervals between the attacks Other conditions, e g , ovarian 
tumors, dilated gall-bladder, sacculated peritoneal exudates, and pancreatic 
cysts should offer no difficulty 

Sometimes a spindle-shaped ddataiion of the oesophagus may occasion 
doubt because of the periodical vomiting of food from previous days 
This may be hard to differentiate The stomach, however, is not enlarged, 
the introduced tube causes immediate vomiting of alkaline material, while 
if the tube be pushed farther it reaches the stomach and withdraws acid 
contents 

The Diferentiation Between Idiopathic (Atonic) Gastrectasis and Ob- 
sti active (Hypertonic) Gastrectasis (fiom Pylonc Stenosis) — Advanced cases 
are usually readily diagnosed but in early stages of the disease, and even 
in some that are of long standing, the differential diagnosis may be impossible 
foi a long time As a rule, one must take the w^hole history, symptom com- 
plex, and signs into consideration The following table indicates in a 
general w'ay the essential features 


’ Centrlbltl f inner Med , 1899, No 33 
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Idiopathic dilatation 


Historj’- 

None, except of dietetic 
excesses 

Course 

Slow 

Emaciation 

Slow 

Pain 

Little or none 

Vomiting 

Infrequent and copious, 
liquid and incomplete 
Less painful 

Dilatation 

Moderate as a rule 

Visible peristalsis 

Absent 

Tumor 

Absent 

Lavage 

Quick inflow, slower egress 

Therapeutic tests 

Improvement marked w'lth 
lavage, etc 


Dilatation from pjlonc stenosis 
Previous ulcer, hemoi rlia^e, 
gallstones, carcinoma, etc 
Rapid 
Rapid 
Marked 

Frequent, copious, thick, and 
mixed with much solids, 
and complete Accom- 
panied by pain 
Extreme 

Present, and often very 
marked or easily induced 
Often present 

Perhaps slow ingress, but 
rapid exit Expression is 
easier and often explosne 
No improvement, but pro- 
gressne decline in spite of 
lavage 


Benign pyloric stenosis gives special features to the clinical picture 
of gastrectasis The earliest physical signs arouse suspicion when the past 
histoiy yields some cause for a stenosis Distress appears soon after dietetic 
errors and the symptoms increase slowly but piogressively The two 
predominant subjective features are pain and vomiting The two predomi- 
nant physical signs are visible peristalsis and evidence of a tumor Gastric 
analysis usually shows increased hydrochloric acid secretion, and micio- 
scopically there are yeast cells and sarcinee 

The pain soon follows upon the early feelings of mere distress It comes 
on chiefly after food, and, while periodic or intermittent, it lecurs with evei- 
mcreasing frequency and often with piogressive intensity from week to 
week, and sometimes is almost continuous Later on, as intention of food 
occurs, the pain may be nocturnal too, associated perhaps with hyperacid 
secretion, fermentation, or dependent on the special nature of the obstruc- 
tion at or about the pylorus Often the pain is definitely associated 
with the increased peristalsis, and is therefore sometimes of a cramp-like 
nature, especially if hypertrophy of the gastric muscle has occurred The 
vomitus, which in the course of the malady follows closely upon the 
onset of the pain, may consist chiefly of solids Vomiting occurs often with 
increasing frequency up to the time when hypertonus gives way to atony, 
and then the emesis recurs at longer intervals and is less explosive in 
character 

Physical Signs — The early stages may reveal nothing but a prominent 
epigastrium or a slight fulness, but visible peiistalsis soon appears and 
should be carefully looked for Often much patient w^atchmg is required 
before the peristalsis appears Inspection, further, often reveals the pyloric 
tumor, sometimes as movable, shifting wnth respiration or by alterations 
m the position of the internal viscera Palpation reveals increased resist- 
ance over the pyloric area, and a cushion-hke sensation over the viscus 
itself In thin, flabby persons the tumor may be palpable quite early 
Movability is a characteristic feature of non-adherent pyloric tumors result- 
ing from scarred ulcers They may be often shifted to wndely different 
areas of the abdomen, are usually not very sensitive, and do not seem to be 
very nodular 
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Bouveret has described a sign which he calls intermittent gastric tension 
In the recumbent postuie the left side of the epigastrium is more prominent 
than the right, and on gentle palpation is balloon-hke to the feel, during 
palpation, howevei , the swelling disappears, re-appearmg very soon, off and 
on, and especially aftei the ingestion of food 

Vaneties of Pylonc Stenosis — Pyloiospasm — This occurs at the height 
of digestion, as a rule, and may be constant or periodical, resulting m tem- 
porary closure of the pylorus with retention of food There may be severe 
pains, vomiting, and signs of motor insufficiency, such as thirst, diminished 
ui me, constipation, and enlarged gastric area The vomitus is hyperacid, and 
there is often hypersecretion The vomiting relieves until the cycle recurs 
Analysis of the contents shows stasis, increase of HCl, sarcmse, yeast, fatty 
acid ciystals, and signs of marked fermentation The pyloric area is tender 
and may show tome conti actions, while palpation of the fundus may reveal 
the chaiacteristic rigidity (M ageiisteifung) The prognosis is more favorable, 
although recurrences are frequent 

Cicatiicial Stenosis of the Pylorus (the type is the scarred ulcer, although 
caustics, etc , may induce it) — ^The history is of importance, especially the 
record of previous Inematemesis or of recurrent attacks of vomiting and pain 
(“indigestion”) The signs of progressive stenosis, as seen on physical 
examination, gastric analysis and examination of the stools for oceult bleed- 
ings, aie likewise important 

Duodenal stenosis may be indistinguishable, unless the obstruction be 
mfia-ampullary, m which case there will be a constant back flow of bile into 
the stomach Stenosis of the duodenum usually occurs fiom cancer, pressure 
of benign tumors, scarred ulcer, localized peritonitis, gallstones, malforma- 
tions, etc 

Pengastne Adhesions with Pylone Stenosis (cholelithiasis, inflamma- 
tions, etc ) — Here, too, the histoiy is of great importance, also the physical 
signs, the presence of jaundice previously, and the existence of traces of bile 
m the urine 

Stenosis fiom external pressure occurs from enlaiged glands, dermoids, 
new-growths, and inflammatory exudates, also from kinking or constriction 
through flbrous bands, etc , as also from traction as occurs m acute dilata- 
tion where the duodenum is constricted through traction of an arterio- 
mesenteric fold 

Impaction of food or foieign bodies in the pylorus may be the cause or 
benign iumois viithin the pylorus, e g , polypi 

PI yperti opine stenosis, the so-called stenosmg gastritis The condition 
is probably a rare one, arising from different causes and presenting as its 
tw^o mam features at first a chronic gastritis and later the signs of motor 
insufficiency with stenosis There are no cicatrices and no tumors, but a 
diffuse thickening of muscle or fibrous tissue may be present, a localized 
benign stenosis 

Quite a few' isolated cases are on record (Boas, Habershon, Tassia, Tilger, 
etc ) The condition has been found most commonly m middle age, runs 
a slow course over years, wnth exaceibations and i emission of sj'mptoms 
(chiefly those of gastritis followed by stenosis) There is anorexia and ema- 
ciation The gastric analyses vary It is not easy to distinguish from a 
scarred ulcer which may have been latent for years, but the diagnostic 
features are those found m the general picture with its protracted duration 
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In recent descriptions by Russell and by Maylard/ cases of adult stenosis 
of congenital oiigin are described with symptoms ot varying intensity, and 
these writers conclude, whether or not on sufficient proof, that such cases 
are very common indeed It seems, however, not always easy to prove the 
existence of a stenosis during operation, and the mere improvement after 
gastro-enterostomy should not of itself convince one that a pyloric stenosis 
had been present — still less that it was congenital 

Stenosis fiom Malignant Disease of the Stomach — ^The following table 
w ill outline the essential difterences from benign conditions causing stenosis 


Benign 

History Ulcer, toxic gastritis, caustics, 

etc 

Age Any age 


Course 

Tumor 

Secretions and 
contents 


Therapeutic 

tests 

Metastases 


Rapid, but with less marked 
aecline in health 
Smooth, often more movable 
HCl normal or excessive, no 
lactic or butyric acid, HjS 
present sometimes, few or 
no Boas-Oppler bacilli, 
sarcmte long present 
Sometimes nutrient enemata 
benefit 
None 


Malignant 

Previous normal digestion, per- 
haps 

Usually after forty years of age, 
not infrequently earlier, how- 
ever 

Rapid and progressive develop- 
ment of weakness, etc 

Nodular, hard, fixed 

HCl less or absent, lactic and 
butyric acids often present, 
HjS uncommon Boas-Oppler 
bacilli common, sarcinai un- 
common, and soon disappear 

Nutrient enemata useless 

Usually sooner or later present 


Course and Duration of Castrectasis.— Acute cases have already been 
referred to, and their duration vanes from a few hours to several weeks, 
this depending largely on the nature of the cause, mild, and severe cases 
occur, and most of the severe types end fatally in a short time Chronic 
gradual dilatation is the more common condition, and the course and 
duration vary according to the etiology The cause determines not only 
the duration but also the essential features and symptoms of the malady, 
giving to the clinical pictuie perhaps great suffering m one instance, while 
in another there may be comparative comfoit 

Idiopathic cases are slow in development, and their couise depends on 
the peisistence of the exciting cause and the possibility of its removal 
Patients who have long been the victims of the disease m an advanced stage 
will be difficult to relieve With eaily and suitable treatment the condition 
very often becomes permanently held m check, and development will extend 
over years Thus the idiopathic cases and those due to pylorospasm, 
being more amenable to therapy, will run a mild course and last a shorter 
time than those associated with stenosis Pyloric obstruction causes a 
more or less rapid development of symptoms, rapid where the obstruction 
develops quickly, as in carcinoma, subacute perigastritis, etc , more slowly 
with gradual cicatrization of an ulcer at the pylorus Where bening stenosis 
exists, its special nature, its degree, extent, and cmabihty, the condition of 
the muscular wall of the stomach, and the early diagnosis determine the 
probable duiation If not relieved by appropriate treatment these patients 
get rapidly worse and fail from inanition, surgical intervention (gastro- 

^ Bntish Medical Journal, 1908, ii, p 68 and 71 
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enterostomy), on the other hand, may alter the whole course of the malady, 
and quickly bring about retoveiy even after ad\anced disease exists and 
after years of sufiering 

The stenosis ot luetic origin may improve under specific treatment, or 
else the newly formed scars vdiich result from the effect of specific treatment 
upon the healing process may only increase the stenosis Cancerous 
stenoses, of course, run a progressively downward and usually a rapid course 
unless removal ot the neoplasm is carried out Under rare conditions, how- 
ever, they improve markedly for a time, either because the pylorus is re- 
opened through breaking down of the obstiuctmg cancerous mass, or because 
of the effects of general treatment 

The concurrence of gastritis and intestinal disease lengthens the duration 
of the malady and adds to the difficulties of cure Relapses are very common 
in the idiopathic cases, and are usuallj' dependent on indiscretions of diet 
or excesses m daily routine Persistence in the exacting treatment is by no 
means easy, and the tendency to relax in care makes it difficult for patients 
to lead a model life of the kind required for permanent cure 

Prognosis — In the earty stages of gastrectasis one should carefully 
guard against a too definite assurance as to the cause and probable out- 
come of the affection The two features which govern the prognosis are the 
cause and the possibility of its removal Cures are possible m idiopathic 
cases that are even advanced, provided the wall of the stomach is not per- 
manently damaged and the general condition of the patient capable of 
improvement Gastroptosis renders these cases much more difficult of cure 
Early cases are of course always amenable to cure if the proper treatment 
be employed and conscientiously carried out The normal amount of urine, 
the lessened degree of thirst, the good condition of the musculature, and 
possibility of obtaining suitable diet are all favorable features The onset 
of tetany is a serious complication and one of grave omen Relapses are 
common and due recognition of their frequency is important m dealing with 
questions of prognosis 

In obstructive cases the cure is always possible, except in malignant 
disease, for the possibility of satisfactory surgical intervention, when a new 
opening may be made to short-circuit the passage, renders a benign stenosis 
ot no importance in itself 

Treatment — A detailed diagnosis as to the nature of the gastrectasis is 
essential to rational treatment 

Prophylaxis — Proper hygiene, diet, and mode of life are essential to the 
prevention of atony of the stomach, as is also moderation m the use of 
food and drink Special care in debilitated states, as regards diet, exercise, 
and habits, must also be carefully remembered, and one should avoid the 
previously mentioned causes of idiopathic dilatation 

The treatment should be based on (a) the etiology as regards food, drink, 
and habits, and {b) the social state, history, family history, previous diseases, 
and conditions of the viscera 

In all patients with motor insufficiency certain general rules apply, no 
matter what the cause or underlying condition may be The stomach 
must be as far as possible emptied within the normal time, and stagnation 
and retention of food avoided Pood must be administered of a kind 
which, as regal ds quantity and quality, will not excessively burden the 
stomach The motor power being veak, one must aid its activity by avoid- 
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ina: unnecessary effort on the part of the gastric muscle, r\hile fermentation 
must be avoided or reduced to a minimum 

The Diet — The mam objects to be obtained are as follows (a) To 
supply sufficient nutriment in an easily assimilable form, (6) to avoid over- 
burdening the weakened stomach with bulky foods, (c) to avoid fermenta- 
tion and retention of foods, (d) to give foods of such kinds and m such a 
way as to assist their early propulsion into the intestines where the chief 
digestive function is carried on, and (e) to supply enough fluid to the body 
to fulfil the requirements of tissue thirst 

These results are best obtained by giving frequent small meals, si\ small 
meals daily, rather than three of ordinary amount Food must be given 
either in soupy form, or as dry, solid food in a finely divided form It must 
be taken slowly and well masticated, for this reason the teeth must be kept 
in good condition The patients must rest before and after food, prefer- 
ably in a recumbent position, on the light side Occasional lavage assists 
mateiially This piinciple depends on the evidence given some years ago by 
V Mering that water is not alisorbed in the stomach, so that its propulsion 
into the intestine is necessary for its usefulness to the tissues 

In any case much fluid should be avoided, no matter how great may be 
its nutritne value, for gastrectasis has been well called a dyspepsia of 
fluids 

Whatever of fluids be taken they should be sipped slowly Milk, being 
one of the most perfect foods, is also one of the most suitable m gastrectasis 
It IS well to add some cereal to it, c g , bailej, rice, oatmeal, etc , or one of 
the numerous concentrated albuminous foods Oi one may add cream, 
or make a custard Milk is often distasteful to patients who suffer from 
retention of food, and for this reason any ordinary flavoring extract waY 
be added to aid in its administration The addition of lime-water oi brandy 
may be desired and may effect the same purpose Bouillon with eggs makes 
an excellent form of concentrated nourishment, and is usually readily 
assimilated, so also are meat juices and meat jellies The dry foods and 
those more solid should be prepared in a finely divided form, especially the 
meats and vegetables 

Whatever meats aie used should be chopped up and well masticated 
Scraped raw beef, tender roast beef or fillet, thinly sliced smoked ham, 
oysters, and sweetbreads are often -well borne, as also chicken, pigeon, tender 
mutton, and white fish of various kinds Vegetables must be mashed or in 
pur6e form Only the less coarse varieties and those with least cellulose 
should be employed Purees of potatoes, peas, spinach, asparagus tops, or 
cauliflower can usually be taken with ease Bread may be given, preferably 
white stale bread, or toasted, or one may use rusks and unsweetened biscuits 
Fats, notably milk fat, are good, especially with the addition of HCl Alcohol 
IS of value only when weakness is great and small quantities of stimulant 
are necessary It should be remembered that although absorption occuis 
in the stomach, the alcohol at the same time induces an increased secretion 
of water into the stomach Malt extract m small amounts may aid the 
appetite and general strength 

To some extent the diet must depend on the lesults of gash ic analysis With 
siihacidtty, cereals are preferred rather than albumins, and whatever meats 
are used should be finely divided before eating White meats are prefer- 
able, and dry vhite fish is usually well borne Vegetables, even though 
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better taken than proteids, must be finely divided and given in limited 
amount In these cases the use of drinking water to which a little diluted 
HCl has been added is often beneficial, it should be sipped slowly after 
food With liypei acidity one should select mainly albuminous foods, 
meat, milk, eggs, and fats in moderate amount, of which butter is the most 
easily borne Starches should be carefully restricted, although rusks and dry 
toast are suitable Sweets should either be much limited or altogether 
avoided Fluids are more tolerated than m subacidity, especially the still 
alkaline waters Saline enemata are often most useful to relieve the tissue 
thirst in idiopathic dilatation 

Mechamcal Measures — ^The most important is thorough lavage of the 
stomach This is indispensable m the medical treatment of motoi msuffi- 
eiency if that condition be at all marked In the mild cases it may not be 
required, although it often affords great relief It is not merely a form of 
symptomatic treatment, but is even eurative m the early cases As a rule, 
however, early mild cases merely requne strict attention to diet and daily 
regimen to effect a cure One must judge according to the individual case 
how much lavage is necessary In the mild forms of motor insufficiency 
where stagnation occiiis only after a heavy meal, there may be no occasion 
for its use, although often an occasional artificial emptying of the stomach 
gives prolonged relief This is best done m the late evening 

In the moderately severe cases the stomach is never empty during the 
course of the day, food being retained until the subsequent meal, but the 
stomach empties itself during the night In such cases a careful lavage 
given befoie the evening meal does good by removing the fei men ting products 
of the day’s feeding, and a small appiopriatc meal taken thereafter on an 
empty and cleaned stomach has a good oppoitunity for absorption with the 
patient at rest for the succeeding ten hours 

In the very seveie cases when food lemains m the stomach overnight, and 
has not been propelled into the intestine by early moining, lavage is still more 
imperative, and m the most extreme forms it may be well to wash the stomach 
twice daily, m the early morning as uell as m the evening The essential 
is that the lavage be thorough, and that the return flow of ater be finally 
quite clear It may be necessary to wash out the stomach with the patient 
m various positions, standing and lying down Much time and patience may 
be needed, and often an hour of lavage is required before the water returns 
perfectly clear Lavage should not be left indiscriminately to the patient, 
but the physician does well m most cases to perform it m peison or by a 
trained assistant Lukewarm water suffices for the purpose, although when 
much fermentation is present, salicylic acid solution (1 to 1000) may be 
used How long should one keep up lavage’ This must depend on the per- 
sistence of the motor insufficiency It should be done daily until we are sure 
that digestion is not delayed overnight The lavage should be discontinued 
gradually, daily treatment giving place to one washing on alternate days, 
the condition of the contents deciding the subsequent frequency 

Other mechanical measuies are of less importance, although often of 
benefit Massage is beneficial in a general way, but should be used sys- 
tematically, and under proper skilled direction In extieme cases of gastrec- 
tasis it is not well to employ vigorous massage to the abdomen, for it is not 
supposed to benefit the muscle of the stomach directly, but assists more by 
increasing the general muscle tone, by improving the circulation, and aiding 
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the nervous system It also assists in obviating the chronic and often most 
persistent constipation It should not be done until at least one and a hall 
hours after any meal When much fermentation exists, or where there are 
organic causes for the dilatation, it is w'ell to avoid the upper abdomen 
and confine the treatment to the lower zone and to the geheral musculature 
elsewhere 

Hydrotherapy is of the greatest benefit, in fact, apart from lavage, there 
IS no mechanical treatment so beneficial in gastrectasis Warm shower 
douches gradually made colder, with the use either of the strong hose 
stream playing up and down the back, the use of the Scotch douche, the 
employment oi salt rubs, or of douche massage give eminently satisfactory 
results Wheie hydropathic apparatus is not available, much benefit is 
gained from daily cold baths, followed by dry friction with a rough towel 
The use of compresses over the stomach at night coveied with oiled silk 
and an appropriate binder often affords great ease to the patient 

Bandages of a supporting nature, or proper-fitting corsets for women 
which support from the pelvis, are useful, such corsets aie constricted about 
the hips, but aie loose about the epigastrium and lower part of the thorax, 
thus affording room for breathing, and not allowing the stomach to be without 
support from below These are especially useful where gastroptosis exists 

ElecUicity has merely a general value in the same way as has massage 
Its direct local action is very dubious Experiments on dogs have shown 
that faradism does not directly affect the gastric muscle, but causes con- 
traction merely of the external abdominal muscles Apart from this general 
effect, electricity, even if applied as mtragastric faradism, is but another 
form of suggestive therapeutics The same applies with even more truth 
to the use, or rather the abuse, of static electricity and Ingh-frequency 
currents 

Medicinal — Drugs form the least satisfactory of all methods in the treat- 
ment of gastrectasis No drug that is known can eftectually contract the 
dilated organ or act with continuous benefit upon the gastric muscle 
Strychnine is much used for this purpose, although but little evidence exists 
to prove that its value is other than as a general tonic The drug therapy 
is purely a symptomatic one When hypersecretion exists, relief is often 
obtained from atropine in small doses (xer ^^’gbt, or if need be in the 

morning as well Alkalies have perhaps an indirect value in neutralizing 
the already existing excess of acid, although, of course, they have no effect 
in diminishing the secretion For subacidity the use of well-diluted HCI 
sipped m a tumbler slowly every few minutes after food seems to aid diges- 
tion, or at all events to give added comfort The use of bitter vegetable 
tonics IS much lauded 

In moderately severe cases the v riter has repeatedly seen beneficial results 
from the use of olive oil, in dessei tspoonful doses aftei food, as was recom- 
mended by Cohnheim This author, however, preferred its administration 
through the tube in doses of 200 to 500 cc 

Antifermentatives can only be of use m the mildei cases, but with marked 
prolonged retention their use can ha\e but little effect Probably salicylic 
acid IS one of the most satisfactoiy 

Constipation requires varying treatment according to its degree of severity 
In mild cases no drugs are required, and proper feeding, massage, exercise, 
and perhaps occasional water or soapsuds enemata will alone suffice It i§ 
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often useful to administer the Rochelle or Sprudel salts in small doses in 
the early morning, after which the patient takes moderate exercise for a 
short time previous to breakfast 

In any case drastic purgatives do harm, and only mildly acting drugs are 
to be recommended Should these fail m the more severe forms of dilatation, 
reliance must be placed on enemata eveiy other day Daily evacuations are 
not necessary to health, and patients should be advised accordingly 

Vomiting should be controlled by proper diet and by lavage When 
these are ineffectual, nutrient enemata should be administered, and m 
persistent cases it will be necessary to call for surgical intervention For 
the thirst the proper use of saline rectal injections will aid m relieving the 
distress, and the mouth should be frequently rinsed with some pleasant 
wash 

Surgical — ^The indications for operative interference include three types 
of cases 

1 Acute cases when medical treatment has failed or is known to be use- 
less, e g , with twisting of the duodenum 

2 Pyloric stenosis — whether for removal of adhesions, fibrous bands, 
tumors obstructing the orifice, external compression from any cause, or 
when relief is impossible unless one is enabled to create a new passage 
for the food 

3 Idiopathic dilatation without maiked gastroptosis or general entero- 
ptosis, when medical treatment has been unsuccessfully tried, and where, 
m consequence, the patient is losing in weight and strength from insufficient 
nutriment, or again, wdien the symptoms, even though not grave, are suffi- 
ciently irksome to interfere with daily routine 

Two objects are to be attained (1) To remove the cause (2) To 
remove the results The methods^ are (1) Resection of the pylorus, 
pylorectomy (2) Hemeke’s pyloroplasty (3) Gastro-entei ostomy (4) 
Bircher’s gastrophcation, which reefs up the anterior w'all and diminishes 
the size of the stomach This latter w'as advocated by Keen, Weir,^ and 
Brandt® Eight of Bircher’s ten cases did well Gastro-enterostomy m 
uncomplicated cases has given excellent results Enteroptosis is distinctly 
a contra-indication to surgical interference — and even mere gastroptosis, 
if at all marked, is not likely to permit of successful operation m cases of 
gastiectasis, even although the gastrohepatic omentum be shortened to aid 
m lemovmg this complication 


CONGENITAL HYPERTROPHIC STENOSIS OF THE PYLORUS 

Nomenclature — Congenital pylorospasm, hypeiiemesis lactentium (M 
Schmidt) , infantile hypertrophic stenosis of pylorus The vieivs as to its origin 
render the nomenclature involved Pylorospasm and systolic stomach 
are different conditions from true hypertrophic stenosis of the pylorus 
Historical — Osier mentions Hezekiah Beardsley as being the first to 
record a case (1788) The patient died at five years of age, having had 

' See articles on gastric ulcer and gastric cancer — surgical considerations, 

- New York Medical Journal, Jub', 1892 
’ Ccntrlbltl f Chir , 1894, No 16 
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the symptoms from infancy Later, Williamson, m 1841, and Dawoisky 
in 1842, mention cases Landerer^ (1879) and R Maier^ (1885) described 
anatomical findings m patients, from twelve to eighty years of age, v Inch 
they regarded as congenital, and Hirschsprung® (1887) described congenital 
pyloric stenosis in two infants There are now more than 150 cases 
recorded John Thomson’s publication on the subject m 1897 did mucli 
to draw the attention of the medical profession to its frequency and 
importance 

Morbid Anatomy — ^Twm distinct conditions seem to exist (perhaps 
a third with mild hypertrophy and an abnormally small lumen) 

1 Pylorospasm — ^Pylorospasm without true hypertrophy is described 
by Pfaundler^ m systolic and semisystohc stomachs, a pseudohypei trophy 
He describes three states of the pylorus at postmortem (a) The diastolic, 
m which the muscles are relaxed and relatively large, the normal condition 
(b) The systolic, m which the muscles are contracted (c) The semi- 
systohc when the pylorus is contracted and the rest of the stomach is relaxed 
Pylorospasm includes mere spasm, leadilj'^ overcome by any relaxation of 
the sphincter, and seen at operation and postmortem as a contracted pylorus 
Fixation occurs at death m one phase of digestion Heubner and Freund® 
share this view of the underlying cause It is possible that some of these 
cases, which show symptoms during life and are recovered from, are due 
to temporary blockage from a mucous plug or from a swollen membrane, 
as a result of gastric catarrh These cases must be regarded m the light 
of mild types, not requiring surgical interr'ention because there is no ana- 
tomical disturbances of a permanent nature In a sense they are pure 
neuroses 

2 True Congemtal Hypertrophy — ^The pyloric ring is increased m size and 
thickness, owing to hypertrophy of the muscular fibers, chiefly the ciicular 
ones, although it is difficult to measure to what degree the longitudinal 
muscle shares in the increase Its coloi is somewhat paler than the sur- 
rounding structures The ring is fiom 1 5 to 3 5 cm thick, forming a cylin- 
drical swelling, often very firm, sometimes fusiform in shape, according to the 
degree of hypertrophy The fusifoim shaipe is due to ti action of fibeis on 
the duodenal end The swelling is sharply delineated at its duodenal end, but 
diminishes giadually toward the fundus The mucous membrane is folded 
up, either in several folds, or sometimes at one place only, thus resembling 
a single tumoi, likened to the veiumontanum of the prostatic urethra 
Such a case was described by Arreger® as one of tumor in a child five yeai s 
old, although, from our present knowledge one may conclude it to have 
been a case of pyloric stenosis The submucosa is little, if at all, altered 
There is m most cases a maiked absence of the products of inflammation, 
although some cases recoid fibroid thickening as well The lumen is small 
The stomach is dilated, and m cases of long standing often shows a diffuse 
hyperplasia of its muscle The duodenum is empty 

A third type may be mentioned in which there is chiefly spasm, but vitli 
a mild hypertrophy which does not seem to increase and which is amenable 

’ Congen Hypert Stenosis of Pyl , Tubingen, 1879 

"Virchow’s Archiv, 1855, cii ^Jdhrh f Kinderheilh, 1888, \ol vxvin 

■' Wien him Wocli , 1898, No 45 

^ Mittli a d Grenzg d Med u Chir , 1903 

® Ueber Pylorusstenose in Kindesalter, Inaug Diss , Zurich, 1896 
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to medical treatment alone Such cases have been demonstrated in the 
autopsy room 

Pathogenesis — The recent work of Cunningham,^ Stiles,^ and others 
has thrown much light on the anatomical condition Normally, the 
stomach may be considered as an organ m which the pylorus is a 
distinct and separate portion, with a function both to expel and to 
retain food The cylindrical canal, winch is about 2 to 3 cm long, is 
contracted at birth, and its lumen is obliterated by the folds of mucous 
membrane The ring projects normally into the duodenum in a way 
similar to that m which the cervix protrudes into the vagina The mus- 
cular fibers of the pylorus are so arranged that the circular ones, which 
surround the whole length of the canal, are to some degree antagonized 
by the longitudinal bundles, which as Cunningham shows, are derived from 
the body of the stomach, and spread about, in gradually increasing numbers 
over the pylorus, some going to the duodenum, but most of them stopping 
short at the pylorus, and dipping even into the submucosa, aiding in relaxa- 
tion of the sphincter Between the circular fibers of the pylorus and those 
of the duodenum there is a dividing band of eonnective tissue In the 
cadaver the pyloric canal is usually tightly closed, so also probably during 
life except during digestion, when it opens irregularly and intermittently 
When pyloric stenosis exists, the whole canal is probably involved and the 
changes are primary, while any lesions in the stomach elsewhere are 
secondary 

Various theories are held Those congenital cases in v hich strictures are 
found due to foetal peritonitis, syphilis, neoplasms, etc , do not come into 
this eategory Regarding the condition m the light of a true hypertrophy, 
one necessanly excludes theories of functional pyloric spasm (“systolic 
stomach”), as suggested by Pfaundler Opposed to Pfaundler’s views is 
the fact that systolic stomachs at postmortem are not so large and rarely 
as firm as those which have been described as true hypertrophic stenosis 
Moreover, the diastolic stomach, as described by Pfaundler, should be of 
wider caliber than the contracted one, and yet no proof of this exists 
Nevertheless, doubtless many cases both at operation and at autopsy are 
wiongly regarded as true hypertrophic stenosis, when mere systolic contrac- 
tion of the pylorus is present 

Other conditions of a mild nature, such as recover readily on medical 
tieatment, may be regarded as due, in most instances, to obstruction of the 
pyloric lumen from swollen membrane or an inspissated mucous plug, a 
condition, too, that one might readily conceive to be associated vith spasm 
Such a case was described by Scholten, in which a true thickened mem- 
brane was observed at operation and at postmortem On opening the abdo- 
men there was partial relaxation and gas passed through the pyloric ring 
Spasm, too, is often seen in laparotomies, m the pure hj^ertrophic cases, 
e\ en m spite of the use of chloroform Again a mild muscular hypertrophy 
may exist when the sjTnptoms are amenable to proper treatment and re- 
covery occurs Some, at least, of Heubner’s and Kophk’s® cases may have 
been of this nature 


' Transaclto7}s of the Royal Society of Edinburgh, 1906, \ ol xlw 
^ British Medical lournal, 1906, ii, p 943 
’ 'American Journal of the Medical Sciences, July, 190S 
\ OL v — 20 
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Doubtless the earlier observers had the correct view m regarding the 
condition as developmental hyperplasia of the pyloric muscle, a congenital 
redundancy, or prenatal overgrowth (NicolD Cautley,^ Ibrahim^) The fact 
that the pylorus first appears in foetal life at the third month shows that 
enough time exists before birth for excessive growth, while the degree often 
found excludes the possibility of postnatal development Sometimes where 
pyloric stenosis occurs as a congenital condition, other parts of the body 
show abnormalities, e g , there may be congenital atresia of the anus, and 
perhaps, as Stiles suggests, we have an analogous condition in incontinence 
of urine with overdistention of the bladder, overcoming finally the sphincter 
vesicse Other analogous conditions are pathological dilatation of the colon, 
stenosis of the sigmoid, and dilatation and hypertrophy of the rectum 

Torkel,^ in 1905, cites an instance in which, on morbid anatomical grounds, 
a proof exists of a congenital origin m that aberrant embryonic tissue is found 
amid the fully developed structures He suggests that there is a hyperplasia 
of the wall of the pylorus which according to the degree of development 
may induce more or less stenosis In most cases described there has been a 
diffuse hyperplasia, which shows, however, merely the normal formation of 
muscles as seen in the gastro-intestinal tract But m this hyperplastic tissue 
one may get inclusions {Etnsehlusse) which must be regarded as aberrant 
germ cells and which show that we are probably dealing with developmental 
disturbances Nor is it necessary that such inclusions be present m all 
cases, but the fact of their being present in some shows the tendency and the 
relation between developmental disturbance and hyperplasia in general 
The hyperplasia may be the sole evidence of developmental disturbance 
In Torkel’s case there happened to be aberrant Brunner’s glands 

A nervous theory was advanced by Thomson and Still, according to 
which the condition was associated with disturbed coordination of the 
relaxing and contracting fibers of the pylorus, with increased irritability, 
and this latter, whether originating during mtra-uterme or extra-uterine 
life leads to spasm, and this spasm leads to hypertrophy, an hypertrophy from 
overwork In many specimens examined there is hypertrophy of the 
circular muscles chiefly and to a less extent of the longitudinal fibers, sug- 
gesting that the latter were overworked and hypertrophied m an effort to 
antagonize the sphincter action of the spasmodically contracted circular 
bundle — in other words an antagonistic dilating force was induced to over- 
come the closure by the circular sphincter, and thus hypertrophy of both 
bundles occurs However, no proof exists of incoordination or of nervous 
derangement m foetal life Nor are we sure that spasm causes the hyper- 
trophy of the pylorus If this were the case, the same spasms might be ex- 
pected then from other conditions of irritability, e g , hyperacidity and 
faulty feeding, especially with artificial foods, but such facts have not been 
shown to occur Freund, however, regarded hyperchlorhydria as an impor- 
tant etiological factor Henschell’s view, according to Stem, is that it exists 
from a family tendency to hypertrophies, but this is not proven Finkelstein® 
thinks the cases are mostly acquired as a result of proliferative inflammation 
causing secondary hypertrophy 

* British Medical Journal 1904, n 

^ Transactions of the Royal M edico-Chirurgical Society, 1899, Ix'vxii 

^ Munch med Woch , 1905, vol lii, p 674 

* Virchow's Archiv, 1905, vol cK\x ® Jahrb f Kinderheilh, 1896, xliii 
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Symptoms — ^The condition is more frequent than was supposed until 
recently The infant, frequently the first born and as a coincidence more 
often of the male sex, is healthy at birth, and shows symptoms at any time 
from a few hours or days after birth up to two or three months of age, but 
not later The average time of onset is from the third to the sixth v eek, 
and very rarely as late as the fourth month Very few cases are on record 
in which the symptoms began immediately after birth — a point of great im- 
portance in the diagnosis Ladd has such a case on record vith successful 
surgical treatment Signs of digestive derangement are the first to appear 
Early anorexia, often overlooked, may usher in the symptoms The 
breast is taken reluctantly and the child is easily satisfied When vomiting 
begins early, however, the appetite is often maintained in a striking vay 
Vomiting IS the chief early sign It occurs whether the child be breast or 
artificially fed, and no matter how carefully this may be done At first 
it seems unimportant, although no adequate cause is found, then its per- 
sistence rather than its frequency attracts the attention It ma'v not be 
frequent at first, occurring once or twice daily, or perhaps after each meal 
if the child be well fed, or only after an interval of several hours 

When careful small feedings are given, or if the food be \\ eak, fluid and 
non-coagulable, the vomiting is less frequent, but the quantities are larger 
than IS the amount of the meal last given Lavage, too, will naturally cause 
vomiting to diminish in frequency and amount The vomiting is forcible 
m character — an explosive ejection to some distance, expelled perhaps 
through the nostrils, as m older children Where much retention exists 
the amount is copious, and the contents vary in character HCl and lactic 
acid may or may not be present, there is mucus, and sometimes blood, fresh 
or coftee-ground in appearance, but no bile Other features are the absence 
of nausea and any permanent effect from diet, relief after vomiting, and the 
maintenance of a good appetite, amounting even to hunger 

Signs — ^With the vomiting one finds a clean tongue and s^\eet breath 
Constipation is the rule, requiring the use of enemata, or more rarely diarrhoea 
with loose, green, watery stools containing mucus, and perhaps tarry from 
the presence of blood The urine is diminished The temperature is 
irregular because of the toxiemia, the body is cold, the pulse small, -weak, 
and quick Wasting is sometimes rapid, and there may be marked v eakness, 
the result of the starvation, the condition resembling and often being mis- 
taken for marasmus The child is often in severe pain, with violent cramps 
and epigastric resistance, and cries out or whines, at other times it is quiet 
and dull The abdomen is sunken, the intestines aie undistended These 
symptoms may remit for a while, but usually recur aftei a short interi al 

The Dilatation — Sometimes the stomach region bulges if the organ be 
full, and the dilated viscus may be seen extending to the na^el Dilatation 
IS often marked, in one of Henschell’s' cases the stomach held 400 cc The 
presence of dilatation depends upon the duration and degree of obstruction , 
hence, it is more marked in the late stages Heubner found the majority 
of cases with undistended stomach, which he attributed to the constant 
vomiting Dilatation is perhaps more common wuth bottle-fed infants 

The visible peristalsis is most marked in long-standing cases, although 
Sarvonat and Audry* described it in a child aged two weeks Probabh 

* Archiv f Kin'IerhcilL , 1S91, xiii, p 32 ” Lyon Med , 1905, cn, p 1013 
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when mere pyloric spasm exists, without true hypertrophy, there is much 
less peristalsis It is an impoitant sign when present, although not always 
found, and often only at long intervals, especially after food One must, 
therefore, wait to observe it, and it may be necessaiy to induce it by flicking 
with the finger, a cold towel, etc , oi to watch while feeding The waves 
are usually veiy obvious when piesent This sign should not be confused 
with the muscular action of the recti nor with abnormal peristalsis of the 
transverse colon vhen turned upon itself Antiperistalsis is rarely found 

The Tumoi — Palpation (which should be made with warm hands) is 
important, especially m the region just outside the light nipple line and 
one-third of the distance fiom the umbilical level to the costal margin (oi 
half an inch to the right and three-quarters of an inch above the umbilicus) 
Sometimes lower than, and sometimes beneath the enlarged liver, one feels 
a hard cylindrical or spherical lump, the size of a filbeit, which may even 
be felt to contract and to change in hardness during peristalsis 

The Diagnosis of Congenital Hypertrophic Stenosis (not Pylo- 
rospasm) — The symptom complex gives the clue (1) The time of onset 
and the age, symptoms develop m early infancy, but not immediately after 
birth (2) The vomiting, which is persistent, forcible, occurs always after 
meals, but also regaidless of feeding, in healthy children The vomitus 
does not contain bile (3) The absence of milky stools (4) The visible 
peristalsis (5) The tumor, which is palpable as a finger-like mass, and 
movable downward It is not always to be felt, as it sometimes lies undei 
the liver, in which case one must diagnose by exclusion and by a careful 
and rational experimenting with food (6) The dilated stomach (7) The 
crving from hunger and pain (8) The emaciation 

Differential Diagnosis — Congenital hypertrophic stenosis is to be dis- 
tinguished from (1) Simple regurgitation m which the above symptom 
complex IS absent (2) Stenosis of the duodenum, kinking from shortened 
ligaments, adhesions, etc (3) Tumors near the duodenum, such as enlarged 
glands narrowing the lumen by pressure from without (4) Congenital 
atresia of the pylorus, which is a rare condition due to developmental eri oi 
and rapidly fatal It is therefore incompatible with life, unless relieved by 
operation Vomiting occurs immediately after bn th, even if food is withheld, 
or m other cases as soon as this is given (5) Malformations and atresia 
of the small intestines There is bile m the vomitus and the duration is 
short, at most a week Sometimes an atresia occurs at the pylorus or in the 
duodenum, which is incomplete at first, so that the failure of health is more 
gradual, and the stomach may be hypertrophied in consequence (6) 
Gastritis (7) Simple vomiting and constipation from faulty feeding 
(8) Habit vomiting (9) Pylorospasm due to faulty feeding Here the 
signs and symptoms are similar, but milder, as a rule, there is less visible 
peristalsis and the contracted nodule is usually smaller than tlie tumor of 
true stenosis The condition, too, is more amenable to treatment 

Prognosis — ^This depends to a large extent upon one’s ideas as to what is 
meant by the term pyloric stenosis Wheiever the symptoms are due to 
pylorospasm or to obstruction from a swollen mucosa and plugs of mucus, 
the patients recover on a careful diet and rational therapy Both mild and 
severe cases occur, the latter often producing extensive gastrectasis Tiuc 
hypertrophic stenoses are much more serious, and in the grave cases the 
result depends upon surgical treatment being undertaken early To v ait 



CONGENITAL HYPERTROPHIC STENOSIS OF THE PYLORUS 309 


too long IS, d grave error, and yet experience shows m many instances 
that proper variation of the food often produces excellent results and rapid 
cures Koplik’s cases bear out the importance of suitable diet When 
dilatation and marasmus exist, the prognosis is more serious (Cautlcy) 
The milder cases have less hypertrophy and obstruction, and may get A\ell 
with lavage and diet, or may pass into a mild chronic state vith gastritis 
and ultimately die from marasmus Mild genuine cases do exist, as in 
Cautley’s patient, m whom the stenosis was apparently latent There v as 
seveie wasting, and peristalsis was seen once Such esses may terminate 
later m life with dilatation and hypertrophic stenosis, and perhaps originate 
some of the instances seen in adults That congenital stenosis of the 
pylorus in adult life is common, as held by some recent surgeons, can 
scarcely be said to be proven 

The cases described by Maylard and others are not altogether con- 
vincing Some had had previous hsematemesis, several others showed no 
dilatation whatsoever, while the crucial test made by insertion of the finger 
through the gastric wound into the pylorus is not always a satisfactory 
method of testing for a true stenosis in that region 

Maier’s series, reported in 1885, described autopsies on 21 patients — m 
all of whom the condition was regarded as congenital in origin despite the 
advanced age of many, up to eighty years, and even although there were 
often no secondary effects of a stenosis that had lasted many >ears It 
may reasonably be asked if some at least of these were not rather of the 
nature of a pyloiospasm as described by Pfaundler 

W and J R Harper report a case that is remarkable chiefly on account 
of its recovery without operation The chief symptoms vere persistent 
vomiting of all food, starting two or three veeks after birth, vith obstinate 
constipation, progressive marasmus, visible peristalsis and dilatation of the 
stomach, and a palpable tumor in the pyloric region The successful treat- 
ment of this case consisted m the administration of small quantities of pep- 
tonized milk at frequent intervals, with a daily injection of half a pint 
of normal saline solution 

Treatment — In the early stages the diagnosis is usually doubtful, and 
the patient should be subjected to medical treatment under careful obser\a- 
tion, to determine whether one is dealing vith stenosis from mere spasm, 
temporary obstruction, or with a true hypertrophic condition 

Dicteho — Careful feeding with non-irritating food and rest after feeding 
IS the mam thing If the child is being nursed, the breast feedings should 
be regulated If artificially fed, a -wet-nurse may be employed, oi the simplest 
kind of food, as whey, albumin ■\\ater, peptonized milk, ra\\ meat juice, in 
small amounts, may be used Fats should be very limited m quantity , these 
being the last to leave the stomach, and for this reason a milk with a lov 
fat percentage should be selected Heubner recommends feeding e^ ery three 
houis, as much as they care to take, letting them vomit, and applies poultices 
three times daily for two hours, changing every half hour Batten suggested 
nasal feeding, but this is of doubtful value The infant should be i\ eighed 
fiom time to time to estimate the value of the feeding 

Mechanical — Lavage is of great benefit, relieving the vomiting and distress, 
keeping up the appetite and helping nutrition indirectly It may be done 
twice daily at first, before feeding, with a soft catheter, and should there be 
evidence of increased HCl, one may add sodium bicarbonate (1 to 250) 
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Later, once a week is sufficient One must lemcmber that lavage may seem 
to cure because it stops the vomiting, and thus deceive the clinician as to 
the true nature of the malady Saline injections per rectum may be useful 
Medicinal — Vaiious remedies are suggested, the mam objects being seda- 
tive ytg- of a drop ot tet opii with a tew drops of tet valerianie (Heub- 
ner), or gr of cocaine or ^ tet opit, every hour (Cautley) 

Alkalies by neutralizing the excess of HCl help to relax the spasm They 
should be given after feeding 

General Medical Directions — One must watch the weight, but need not 
expect a gam at once If after a few days there is marked loss of flesh, 
weakness, tetany, or convulsions, operation is indicated If there be per- 
sistent vomiting, progressive emaciation, visible peristalsis, and absence 
of fseces m the stools, the indications for operative treatment are obvious 
O'Pei alive Measuies — Just so soon as it seems wise to operate this should 
be done without delay The prognosis in medical cases shows a mortality 
of 72 per cent m 104 cases (but the diagnosis m these was not definitely 
enough classified) Smgical treatment shows a mortality of 56 per cent 
m 39 cases 

Statistics, however, are unreliable, as much depends on the severity of the 
case, the underlying cause, and the technique of the operation 
Loreta’s opeiation of divulsion is rather out ot favor with some surgeons, 
on account of its danger and unreliability It is not much less serious than 
gastro-enterostomy, and there may be need of repetition of the operation, or 
liability to starvation ensues, if in the divulsion the muscles are not ruptured, 
they will recontract Sometimes the serous coat may be ruptured and a 
fatal peritonitis results The statistics are, however, favorable, Burghard^ 
m 16 cases had only 5 deaths In 29 cases m the literature thus treated, 15, 
or over 50 per cent , recovered Stiles, who succeeded in 4 out of 9 cases, 
prefers gastro-enterostomy as being more reliable, although even with this 
latter method his lesults have as yet not been veiy reassuring 

Gash o-enterostomy is a more lengthy operation and may have serious after- 
effects, yet IS doubtless the operation of selection with most modern surgeons 
One authority had 6 recoveries m 15 operations In a total of 59 cases 
collected there are 29 recoveries, 49 per cent (Thompson,® 1906) Stiles 
had 5 lecoveries out of 10 cases, and 2 of these even died later from acute 
enteritis 

Pyloioplasfy is difficult to perform Symptoms persist for a few days 
after operation because the obstruction is not at once relieved, but this 
may be obviated by cutting out a wedge of muscle at the time of operation 
After operation one should follow by rectal feeding every four hours for two 
days, every six hours for two days, and give sips of hot water for two days 
Overfeeding may lead to enteritis Dent® had 7 recoveries m 11 cases, 2 
died some months later 

Pyloiectomy is too radical to be taken into consideration under ordinary 
conditions, and hitheito the mortality under this treatment has been higher 
than by any other of the operative procedures 


* Transactions of the Clinical Society, 1907, p 122 
’ Journal of Surgery, Gi/necology, and Obstetnci, 1906, m, p 521 
’ Quoted by Stiles, British Medical Journal, 1906, ii, p 947 
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Definition — This may be defined as a non-malignant, slowly devel- 
oping, and progressive afiection of the stomach, characterized by diffuse or 
circumscribed increase in the connective tissue, involving chiefly the sub- 
mucosa, and to a less extent the other layers, and sometimes extending to 
the connective tissue in the parts bordering upon the stomach 

Nomenclature — Although the condition has been recognized for more 
than two centuries, there have been so many views as to its underlying cause 
and its real nature that the synonyms for the disease are very numerous, 
e g , chronic interstitial gastritis, sclerosis of the stomach, fibroid induration, 
fibroid disease of the pylorus (Habershon), hj^pertrophy with induration 
(Cruveilhier) , submucous hypertrophy, submucous sclerosis with chronic 
gastritis, and callous retroperitonitis (Hanot and Gombault) , hypertrophic 
stenosing gastritis (Boas), hypertrophic stenosis of the pylorus (Lebert), 
fusocellular sarcoma (Lyonnet) , plastic linitis (Brinton) This last term 
seems to have been that generally adopted, and certainly the French wTiters 
have done much to perpetuate its use The nomenclature is probably also 
confused through an apparently unnecessary mingling of various conditions, 
each of w^hich has a different cause The names mostly describe the nature, 
situation, and extent of the lesion, the anatomical change being essentially 
the same in these cases 

The twm following morbid anatomical entities appear to exist (1) Simple 
sclerotic affections of the stomach, non-malignant m nature, affecting the 
submucosa chiefly, and usually the other coats of the organ to a greater 
or less degree (2) Cancerous neoplasms w'lth extensiye secondary sclerosis 
of the stomach These do not properly come into the category' of primary 
plastic limtis, the fibrosis being merely secondary to the cancer There 
may, or may not be, metastases Sometimes the malignant lesion is obyious 
to the naked eye, while at other times it is only found after much laborious 
microscopic examination, the extensive interstitial new'-grow'th so over- 
w'helming the epithelial proliferation that it easily escapes detection Hence 
arises the view that probably all instances of plastic linitis may be reckoned 
among the scirrhus cancers if one but takes the pains to find the true lesion 
It wmuld seem that m many articles dealing wuth the subject of gastric 
sclerosis these twm entirely different conditions ha\e been confused To 
state that in an apparent case of plastic linitis cancerous structures have 
been found is merely to explain that the condition present is, after all, not 
one of simple plastic linitis, but in reality a true cancer associated wuth 
the sclerosis While, undoubtedly, many cases of supposed sclerosis of the 
stomach are carcinomatous, yet sufficient careful obseryations have been 
made, both clinically and anatomically, to render it certain that a pure 
non-malignant sclerosis of the gastric submucosa does exist, as originally 
described many years ago by Andral and others 

Historical — Apparently observations on this condition are at least 
seieral centuries old, and, according to W H Welch, date back to the 
seventeenth and eighteenth centuries, perhaps even earlier At all events, 
Butzen, Lieutaud,^ Pohl, Voigtel,^ and other early observers have noted 

* IHstona Anat Med , 1779 


* Handb d path Anat , 1804, ii 
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many instances of sclerosis of the stomach, although it is not until after 1830 
that the observations become frequent We aie indebted to AndraP (1835) 
for the first accurate description ot the condition and its difterentiation 
from cancer He noted the frequency of the pvloric situation, and observed 
that the orifice might vary in difterent cases — be normal, contracted, or 
dilated In the same year Cruveilhier^ defined the condition as “hyper- 
trophy with induration,” and noted fungating e\crescences of the mucosa, 
great thickening of the adjacent tissue, hypertrophy of the muscle, and its 
invasion by strands of fibrous tissue from the mucosa The absence ot 
juice on expression of the cut surface difterentiated it, in his mind, fiom 
true scirrhus 

Monneret, SaJse, and especially Broca® (1850) drew further attention to 
the condition, the last-named author dilating on the peculiarities of its 
clinical history, so unlike that of ordinary carcinoma It was about the 
same time that Gluge^ drew the attention of the Germans to it in their 
own country, describing a case with simultaneous involvement of the 
pylorus and cardia One yeai later Brandt** described his series m which 
a case occurred with an analogous groivth near the cascum, and Lebert 
reported one m which both the colon and the rectum showed processes 
similar to that m the stomach To none of these authorities, howe\er, 
did the existence of cancer seem probable until Rokitansky, in 1859, main- 
tained that submucous hypertrophies of the stomacii belong in reality to 
the group of fibroid cancers Brinton, however, two or three yeais later, 
^a\e to the condition its most used name “cirrhosis of the stomach,” and 
‘plastic linitis,” thus assuring to it a clinical and anatomical distinctiveness 
He classified it, not m the categoiy of gastritis, because he held that the 
mucous membrane was never affected at the onset, and, indeed, was often 
quite intact, neither was it an hypertrophy, for often in the midst of new 
tissue much atrophy exists, but rather he regarded it as a cirrhotic inflam- 
mation, and not a pure sclerosis, which latter term applies merely to the 
last stages of the disease Brinton recognized both its resemblances to and 
its dissimilarity from cancer, and admitted the difficulty ot satisfactory 
classification owing to the insufficiency of data 

Hughes Bennett, Handheld Jones, Hare, Quain, and Wilks maintained, 
however, the original opinion of Andral as to the benign natuie of the disease 
Following upon these observations m the next two decades various vniters 
endeavored to associate a number of causes Muth the disease Thus, for 
example, to Niemeyer and to Leube, as well as Jaccoud, chronic gastritis 
appeared to be the main etiological factor A primary atrophy appeared 
to be the cause according to Fenwick,® while to Bouveret^ the pathological 
process resembled that seen in scleroderma Huchard,® in 1894, suggested 
arterial sclerosis as a cause, and Pedrazzini, in 1898, described it as a senile 
change Still more recently Poncet and Leriche,® in 1905, attached some 
importance to the presence of tuberculous infection Among the most im- 
portant papers which have appeared in connection with the subject vas 

s 

> Precis d’Anat Pathol , 1829-1835 Anat Path , 1835 

2 Bull Soc Anat , 1850, p 207 * Atlas d path Anat , 1850, ix 

® Die Stenose des Pylorus, Inaug Diss , Erlangen, 1851 
° On Atrophy of the Stomach, etc , London, 1880 

■ Traite des maladie de I’estomac, 1893 * Bulletin Mcdicale, 1894 

® Bull de I’ Acad de Med , Ma 3 ' 30, 1905 
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that of Hanot and Gombault/ m 1882, a contnbution of special value in 
view of the careful microscopic examination made m almost serial sections 
of the diseased tissue The lesions were most marked at the pylorus and 
lesser curvature, and there was much invasion of the neighboring tissues, 
thus creating a callous retroperitomtis, but nowhere could they find either 
macroscopic or microscopic evidences of a malignant origin Such, too, was 
the experience ot Tourlet,* who carefully discussed the whole subject some 
ten years later, and who concluded from his own observations and from 
analyses of others that the disease was not cancerous Nevertheless, there 
has been a tendency of late years to advance still more strongly the theory 
of Its cancerous origin, and Garrett, m 1892, Bret and Paviot, m 1894, as 
well as Hoche, m 1903, strongly maintained this position The cases 
described by them showed definite evidence of cancer, or of ulcers vhich 
had become malignant, and more or less malignant extension and metastases 
were observed To Bret and Paviot cirrhosis of the stomach is merely a 
cancer with cells which are metatypical m the stomach, and the real nature 
of which is only seen m those rare instances where one finds m the gener- 
alized process the typical gastric epithelial cells which came originally from 
the stomach lesion Garret, a pupil of Bard, seemed to regard the condition 
as of the nature of a fusicellular sarcoma 

In a recent communication by Schacher® either a clinical or anatomical 
entity to this condition is denied Stress is laid upon the microscopic simi- 
larity to cancer and the ever-increasing frequency with which, histologically, 
signs are found of the epithelial nature of the neoplasm, BreleP seems 
rather to coincide with that view (1905) Still more recently, however, 
Jonnesco and Grossman® insist on the benign character of the lesions (1908) 

Pathogenesis — Diverse as the views are of the natuie of this condition, 
and uncertain as is still its origin, many of the theories advocated may be 
readily refuted by an analysis of the reported cases That it is not essentially 
an advanced stage of chronic gastritis, for instance, is demonstrated by the 
comparative infrequency of typical inflammatory lesions of the mucosa, 
which m so many cases appears quite unaffected The same holds true of 
the theory of Fenwick, for primary atrophy is by no means a constant or even 
frequent lesion Arteriosclerosis and senile changes do not again explain 
many cases occurring m young subjects, devoid of the manifestations of 
senile disease Nor, again, is tuberculosis anything but a rare accompani- 
ment and obviously a mere coincident The occasional presence of ulcer, 
as described by Formad,” Hoche,^ and others, does not certainly explain 
tile origin of those advanced cases of linitis m which, m spite of the exten- 
sive disease of the submucosa, the overlying mucous membrane was intact, 
and showed not the slightest evidence of either recent or healed ulceration 
It IS, however, more difficult to decide w^hether the theory of its cancerous 
origin IS or is not applicable to all cases There is no doubt that clinically 
the features are, as a rule, not usually identified with cancer of the stomach, 
e g , the long duration, the slow cachexia, the long remissions, the char- 
acter of the emesis, etc , furthermore, the presence of the oblong tumor, 

’ Archiv gen de physiologie, 1882, ix, p 410 

^ These de Pans, 1902 ’ These de Pans, 1905 

Gaz des Hop , November, 1905 ' Revue de Chinirgie, 1908 

Journal of the Amencan Medical Association, 1887, vol ix, p 599 
Rev de MM , 1903, vol xxiii, pp 944 and 1079 
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cylindrical, regular, unyielding, with an absence of sccondaiy inAasion or 
metastases, all point to a condition of chronic inflammation lathcr than 
that of carcinoma Tliese cases described, m whieh a definite cancel accom- 
panied the linitis, naturally are not to be consideied m this obscure patho- 
genesis, being, as they are, instances of eithei pi unary or secondary cai- 
emoma, and not necessarily implying that all the g.istric ciri hoses are of 
this origin, any more than does the occasional coincidence of cirrhosis of 
the liver with cancer prove that all such hepatic diseases are primarily 
malignant in nature Hoche, who cites a case of ulceration with subsequent 
cirrhosis and final cancerous degeneration with metastases, merely describes 
a phase m pathological development which applies to any chronically dis- 
eased tissue, but does not prove that all cases of linitis develop m this way 

Conclusions from the obseivations hitherto made would lead one to 
believe that plastic linitis is an interstitial overgrowth, chiefly m the sub- 
mucosa, with or without muscular hypei trophy, in some cases primary 
from an unknown cause, m others secondary, perhaps to ulcer or to cancer, 
or to a cancerous degeneration of an ulcer, and at other times perhaps 
associated etiologically with other irritating conditions such as might any- 
where in the body favor the overgrowth of connective tissue 

Etiolog’y — Apart from what has already been said of the relation of 
other diseased conditions of the stomach to plastic linitis, very little may be 
added as to its etiology It is essentially a disease of adult life, the average 
age being about forty-five years Tourlet analyzed 33 cases according to 
the age 3 occurred from twenty to thirty yeais of age, 9 from thirty to 
forty years, 7 from forty to fifty years, 7 from fifty to si\ty years, and 7 
from si\ty to seventy years 

Sex seems to have no influence m its causation, although apparently a 
few more men than women are affected Trauma, through compression of 
the epigastrium from occupation, is mentioned by Hare, Schaeher, and also 
by Snellen as a possible factor There is no proof that alcohol induces the 
hnitis, nor does the frequent association of this poison with chronic gas- 
tritis bring it into any nearer relation to the other malady Moreover, in 
many of the cases described there is an assuied absence of an alcoholic 
history Syphilis has been mentioned as a possible cause, although where 
this is present one may be said to be dealing with a specific disease by itself 
and not with plastic linitis 

Morbid Anatomy — ^The lesions which are essentially sclerosis and hjqier- 
trophy vary in their location, in the extent and multiplicity of then various 
foci, and m the degree of invasion of other structures The typical lesion 
usually described is that found m the diffuse variety The stomach itself 
is either of normal size or contracted It may be freely movable, fixed in 
the epigastrium, or pulled up underneath the liver by firm adhesions to the 
gastrohepatic omentum While at times it is universally surrounded by 
adhesions, these are usually most firm at the splenic end They may be so 
firm and extensive as to cause intimate attachment to any of the neigh- 
boring organs and tissues, to Avhich the same process may likewise extend 
The capacity of the stomach is usually diminished m these diffuse cases, 
and it may not contain more than 150 cc Dilatation oceurs, as a rule, only 
when the pylorus is involved Externally the organ has a grayish appear- 
ance, with a curious opacity due to the overlying peritoneum It is oval, 
irregularly ovoid, or cylindrical m shape, resembling m size and form a thick- 
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cnecl transverse colon Its consistency is firm, in parts almost cartilaginous, 
Imt with the elasticity and resilience of a large artery When removed from 
tlie body and placed upon the table its shape is retained because of tbe thick 
firm walls On section it is firm, and the knife yields a grating sensation, 
while the slit gapes open like an artery The cut surface is unevenly thick, 
and may be m some places twenty times greater than noimal, although m 
most instances the average thickness has been 2 to 2 5 cm Usually the 
greatest thickness occurs at the pylorus, the hypertrophy gradually dimin- 
ishing as one gets farther away from the outlet of the stomach On the other 
hand, m a few cases the cardiae end was the mam seat of involvement 
(Formad, Lyonnet), and Petibon has described a case of cancer at the 
cardia with a secondary linitis most marked at that region In other pa- 
tients the lesser curvature is chiefly involved, or it may happen that several 
portions are separately diseased, the intervening tissues remaining com- 
paratively normal Everyn here the cut surface has a fibrous pearly grayish 
appearance, sometimes glistening like a tendon, or again resembling the 
chronic indurated oedema of subcutaneous tissue as seen on transveise sec- 
tion The individual layers of the stomach are readily recognized even 
though the colors be somewhat similar 

The mucosa is often normal in appearance and structure, although at 
times it IS slightly thickened and firmer than normal, and in some cases 
could be lifted off from the submucosa unless fibrous strands extending 
from below attached it intimately to the submucosa The thickness is diffuse 
or patchy, and in a few instances areas of atrophy are also seen As a 
rule, pale and ansemic, the mucous membrane nevertheless presents, here and 
there, patches of ecchymoses or pigmentation It may be smooth or rough, 
the surface being sometimes thickly granular with excrescences, due, pre- 
sumably, to the contraction of the interstitial tissue beneath Sometimes 
a few polypi are seen Attention has been drawn by various authors to 
the presence of ulcerations and erosions, especially at the pylorus (Hoche), 
the cause of which is ascribed by Pilliet to vascular obliteration due to 
fibrous constriction 

The submucosa presents the greatest hypertrophy and thickness Its tis- 
sue is dense and firm, its color grayish white, and the fibrous strands running 
through and from it m all directions traverse the underlying muscle tissue 
so as to form a network about the individual bundles (hence the name 
“linitis”) 

The muscularis is likewise hypertrophied, although it is invariably less thick- 
ening than the submucosa There is often a true hypertrophy of the muscle, 
as well as an increase in its apparent thickness due to the extra growth of 
connective tissue among its bundles The fibrous tissue may finally invade 
even the subserous cellular tissue, so frequently, indeed, that Brinton regarded 
this layer as the site of origin The peritoneum may or may not be involved, 
while sometimes normal, it would seem, in a few instances, to be more exten- 
snely involved than all the other tissues Out of 47 cases, 9 presented a 
normal peiitoneum, and 21 showed a chrome peritonitis In the remaining 
17 the peritoneal condition is not mentioned In the case of Hanot and 
Gombault so great was the involvement of peritoneum as to render it worthy 
of a special title — r4trop6ritonite calleuse There was chronic inflammation, 
with thickening, induration, retraction of the stomach, and fixation of the 
organ Amid the adhesions which involve the gastrohepatic omentum, the 
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gieat omentum, and the gastrosplemc ligament, obliteration of the common 
duct and the portal vien has occurred, and even an obstructive biliary cir- 
ihosis The visceral capsules may be thickened (liver and spleen) and these 
organs themselves scleiosed or atrophied Even the intestines are some- 
times thickened (more especially the transverse colon), and their caliber 
diminished even to complete obstruction Simultaneous mvohement of 
the ciecum has been mentioned 

Amid the thickened tissues of the mesentery the lymphatics are frequently 
seen to be dilated, sometimes so maikedly as to suggest that the lymphatic 
obliteration 'iAas the primary cause of the condition (Bouveret, Tourlet) 

The glands aie almost invariably small, although their cut surface may 
show an interstitial increase similai to that seen in the submucosa Only 
m these cases, comparatively few in number, in which carcinoma was present, 
have the glands been enlarged, and such instances, of course, come under 
the category of epithelial neoplasms and not of simple plastic linitis 

Microscopic Exammation — ^The mucosa, as is to be expected, shows either 
a noimal condition or the minute lesions of a chronic productive or atrophic 
gastritis The glandular structures may be displaced and the development 
of fibrous tissue may cause constrictions and cystic dilatations of the tu- 
bules, or else may have caused the gland structures to entirely disappear 
In a case mentioned by Osier the mucosa was smooth without any trace of 
glandular elements — a distinct sclerosis of the mucous membrane itself with 
atrophy The lymphoid nodes are sometimes proliferated The submucosa, 
which IS much thickened by strands of fibrous tissue densely airanged, and 
forming a network, may be at times most abundantly gathered around the 
bloodvessels And the muscularis, which is normal m some places, is in 
others like an irregular checker-board traversed by intersecting lines of 
fibrous tissue The subserous layer exists m various stages of progressive 
inflammation, and the peritoneum itself may show increased connective 
tissue, and more or less destiuction of the endothelial cells 

The circumscribed form, of which the commonest and most typical lesion, 
IS the “hypertrophic stenosis of the pylorus,” shows anatomical lesions of 
a similar nature, although, as a rule, there is dilatation of the organ rather 
than contraction, and the muscle tissue itself gradually degenerates Haber- 
shon^s fibroid disease of the pylorus and Boas’ hypertrophic stenosing gas- 
tritis are the synonyms The delimitation toward the stomach itself is 
usually giadual, while toward the duodenum it is much more sharply 
defined The cases of congenital hypertrophic stenosis of the pyloius may 
sometimes belong to this category, although their origin is more of the 
nature of a developmental morbidity than of an inflammation Of tlie 
other sites of localization the cardia has been already mentioned, and 
Formad’s case, in which the greatest thickening was at that orifice, is worthy 
of special mention An ulcer existed in the posterior nail near the cardia, 
the floor of which was formed by splenic tissue and the peritoneal coat 
of the transverse colon The stomach was contracted and held less than 
150 cc 

Symptoms — ^The onset IS insidious, and the early development slow, 
gradual, and by no means easily determined The early symptoms corre- 
spond m most particulars to those of chronic gastritis, and there are vague 
symptoms of indigestion, nith a fickle appetite and usually anorexia, a 
sense of heaviness after meals, and later vomiting of mucus or of partially 
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digested foodstuffs In the early stage pam is moderate or entirely absent, 
an'd rarely so severe as to suggest ulceration Foi one oi more years these 
milder symptoms, which are usually slowly progressive, or else with occa- 
sional long peiiods of remission, are gradually superseded by signs that 
indicate a moie serious disease The pains, ivhich at first w eie insignificant, 
become more constant, of a dragging natuie, sometimes spontaneous, some- 
times only excited by food They may extend fiom the epigastrium to the 
back, and aie usually increased by piessure Nausea, eructations of gas, 
and vomiting of liquid gastric contents accompany the pain, ivlnch is usually 
leheved by free emesis The vomiting, ivhich is always digestive in time, 
appears sometimes at once aftei meals, as though from an involvement of 
the oesophagus, and Roux has drawm special attention to the diagnostic 
importance of this symptom as suggesting gastric intolerance because of 
the iigid contracted cavity When the chief lesion is at the cardia, regur- 
gitation of food or mucus w'ould be a common sign, but m the commoner 
diffuse cases the vomiting appears one to twm hours after meals It is most 
continuous in the severe cases, and if stenosis of the pylorus be present there 
w'lll be signs of retention In about 20 per cent of the cases slight hsema- 
temesis is noted, but there is never much bleeding because there is rarelv 
ulceration Foi the same reason obvious meliena is uncommon The in- 
ci easing limited capacity of the stomach for food is an important symptom 
The intestines are not commonly involved, but sometimes the bow^els arc 
irregular and there may be a mucous enteritis The general appearance 
of the patient may vary, wdiile, as a rule, some pallor is conspicuous, the 
patient has lost flesh, and has become somewhat cachectic, yet at other 
times, both the nutrition and the color are w'ell preserved, a circumstance to 
which Trousseau has drawn special attention 

Examination of the abdomen in uncomplicated cases may show’^ some 
retraction of the epigastrium, or a mass, more or less localized, may be seen 
prominently beneath the abdominal wall or moving w ith respiration Peri- 
stalsis may be visible Palpation demonstrates, usually, a diffuse resistance 
in the epigastiium, not always marked, especially if the contracted stomach 
be drawm up and fixed beneath the liver At other times a hard oblong 
tiansverse tumor may be felt m the epigastrium, and extending to the left 
false libs, or again only m the neighborhood of the pylorus The mobility 
of the tumor varies according to its site and the nature and extent of any 
adhesions present It has been mistaken for a movable spleen and for the 
transverse colon Trousseau has drawn attention to the sensation of grating 
conveyed to the palpating hand on deep respiration As time progresses, 
the condition may extend beyond the stomach to the peritoneum and the 
surrounding viscera Ascites may develop, make palpation difficult, and 
conceal the real underlying cause, or the symptoms may change to those 
of intestinal obstruction, in which to the conditions of cachexia and anasarca 
may be added persistent and uncontrollable vomiting until death follow's 
from asthenia Jaundice is rare in these cases, and apparently due only 
to constriction of the common bile duct from adhesions When the cardiac 
orifice IS mainly involved, so that constriction occurs, the process is more 
mpid and the fatal termination induced through starvation and inanition 
Rapid emaciation, dysphagia, regurgitation of mucus and food are the 
cliaracteristic features When typical hypertrophic stenosis of the pylorus 
IS present the signs are those of a benign stenosis To the primary digestive 
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symptoms are added the slow development of the aftection, the marked 
emesis, vhich is digestive, infrequent, and small in amount at hrst, and 
later less often but more abundant, latei come the signs of marked motoi 
insufficiency vith constipation, great thirst, and hunger, diminution in the 
quantity of urine, localized pain, visible peristalsis, perhaps a visible tumor, 
rapid emaciation, and death from inanition 

Analysis of the Gastnc Contents— The chemical findings are as yet 
too few and variable to be regarded as pathognomonic Gabbd records the 
examination of vomitus aftei a Leube test meal (meat, bread, and water) 
Hydrochloric acid was absent and there were traces of peptone Lactic 
acid was present m abundance Rosenheim, in an examination of the gas- 
tric contents obtained identical results Chaput and Pilliet,^ hovever, found 
hydrochloric acid present m one instance Boas, m his description of hyper- 
trophic stenosing gastritis, asseits that the hydrochloric acid is diminished 
or absent, that lactic acid is abundant, as are also Boas-Oppler bacilli 
Sarcime were absent m all the cases examined Tourlet describes hyper- 
secretion m one of his cases There was no free hydrochloric acid, but 
traces of lactic acid were present 

Diagnosis — This has rarely been made during life When, even at 
autopsy, it IS so difficult to make an anatomical diagnosis, one can scaicely 
expect that the clinical diagnosis would be easy While the uncomplicated 
cases are difficult to determine, still more do the cases with complications 
lack ready means of diagnosis The chief features are the long duration, 
the slow cachexia, the limited capacity of the stomach, and its intolerance 
of much food at any one time, the absence of luematemesis or meliena, the 
presence of an oblong cylindiical tumor in the epigastrium in patients in 
whom the history and physical signs present neithei the local evidence of 
carcinoma, metastases, or any signs of generalization Plastic linitis has 
frequently been mistaken for cancer of the stomach, likewise, on account 
of the ascites and the history of alcoholism, for portal cirrhosis, and on one 
occasion for obstructive biliary cirrhosis Simple chrome or tuberculous 
peritonitis lesembles it on account of the peritoneal pain, the evidences of 
ascites, and the signs of intestinal obstruction When pyloric stenosis is 
present one considers the possible presence of an old gastric ulcer and con- 
sequent perigastritis, and for the elucidation one trusts to the past history 
In deciding on the possible presence of cancerous degenerative changes in 
a gastric ulcer one considers the two periods in the history — that of the 
ulcer and that of the malignant transformation Inflammatory bands from 
the peritoneum, and, more rarely, the presence of adenomata, or local con- 
nective-tissue tumois, or spasm of the pylorus, must be considered In a 
record by Bouillaud a toxic gastritis caused by nitric acid was followed by 
extensive hypertroph}’^ Syphilis rarely presents similar svmptoms, as a 
rule, the lesion presents mere strands of fibrous tissue, and gummata are 
uncommon Nevertheless, much interest attaches to Einhorn’s case, as 
reported by Brissaud, in wffiich a large tumor, the size of a pigeon’s egg, 
disappeared in a few w'eeks under antiluetic treatment Deguy,® in 1896, 
described his case in wffiich, for the first time, a diagnosis w'as made during 
life, and subsequently confirmed at autopsy McCrae* reported a similar 
experience from Osier’s clinic 

■ Riforma Med , 1893, vol m ® Bulletin de la Soc Armt , 1896, p 151 

3 Bull Soc Anat , Pans, 1896 * Johns Hoplins Hospital Bulletin, 1901, p 
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Course and Duration — Chromcity is the characteristic featuie, and 
although Bouveret’s case lasted apparently only twenty months from the 
onset, this is much shorter than the average duration Tourlet’s patient 
suflered seven to eight years before operation, and the average is peihaps 
ten to fifteen yeais No general rule can be made, for the duration 
depends on the vauety of the lesion Circumscribed cases obstructing 
neither orifice will naturally last much longer than those which are localized 
at the pylorus, or still shorter time if at the cardia The diffuse cases will 
be of still shoitei duration than those confined to the pylorus, and where 
peritonitis, ascites, and adhesions supervene, the course is rapidly and pro- 
gressively downward In Schacher’s case it was thought that a pelvic oper- 
ation precipitated a lapid decline and an extension of a cancel co-existent 
in the inflammatory tissue 

Treatment — The rational treatment is essentially surgical Medically 
there are but two considerations m the early stage to treat the condition as 
m chronic gastiitis, and later, where stenosis exists, to employ palliative 
ticatmcnt until the more radical cure is attempted surgical measures 
Gastio-enterostomy as a mere palliative operation has been found success- 
ful, but where possible, a removal of the diseased tissue, m view of the 
possible cancerous nature of the affection, is the one thoroughly scientific 
ticatment worthy of consideration — for the localized condition, pylorectomy, 
and for the diffuse lesion, total resection 

Mauclaire and also Terrier have recorded cases in which an apparent 
cure followed exploratory lapaiotomy, and Roux' records an interesting case 
in which the patient was well three and one-half years after operation 
(anterior gastro-enterostomy) Total resection was performed by Gayet 
and PateP (1904) foi a linitis of definite malignant origin, this being prob- 
ably the first operation of its kind for this condition 


H^ffiMATEMESIS 

Synonyms — Gastrohemorrhagia, vomitus cruentus 
Defimtion — Hscmatemesis is a vomiting of blood — regardless of its 
origin — and it must not be confounded with gastrorrhagia, for the blood 
vomited in hiematemesis may come from other sources than the stomach 
Itself It IS mciely a symptom, to be referred not only to the stomach itself, 
but also possibly to conditions in structures contiguous to that organ It is 
much more common than is usually recognized, probably because spectro- 
scopic, microscopic, or chemical aids are not usually employed to reveal the 
presence of blood vlien not in macroscopic quantity Certain minute 
liemoirhages more often go unrecognized than is usually believed, and in 
this way the early manifestations of disease remain undetected 
There may be no anatomical lesions (diapedesis), as m Lancereaux’s® 
supposed neuropathic hemorrhage occurring in gouty, nervous, or rheumatic 
indniduals, or the lesion may be so minute as to escape detection even 
although the hemorrhage be very copious Such conditions often arise from 
a general oozing from carious portions of the mucous membrane, and in 

' «ci med dc la Suisse Rom , 1905 ’ Arch gen de med , March, 1904 

= Joitrn d Med Interne, 1906, x, p 73 
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some cases the blood streams forth from a w ide surface of the mucosa Moie 
often the lesion is obvious (rhexis), and some gross anatomical dis- 
turbance, such as ulcer, cancer, or phlegmon, explains its origin 
Etiology — ^The bleeding may be (1) gastric, or (2) extragastric 

1 Gastnc Bleeding — Gastric bleeding may be from /ocal or general causes 
Local Causes — ^These may be dti ect or indirect 

Diiect Local Causes — Among these are Ulcers — simple, round, tubercu- 
lous, typhoidal, diphtheritic, septic, etc , varices and miliary aneurisms, 
perhaps associated with arteriosclerosis, gastritis, simple, acute, chronic, 
phlegmonous, or toxic, cancer and trauma The trauma may be direct 
or indirect, and the causes physical and chemical 

Physical causes, e g , foreign bodies, the strain of vomiting, injury from 
the stomach tube, sti etching from distention by COj Chemical causes, as 
poisons, purgatues, emetics with degeneration of the mucous membrane, 
fatty, hyaline, or amyloid, postoperative hsematemesis, as yet ill under- 
stood 

Indii ect Local Causes — Portal obstruction in cirrhosis of the li\ er, syphilis 
of the liver, atrophy, pressure on the portal vein, portal thrombosis (of 
these cases, 80 per cent are oesophageal m origin) Thoracic disease with 
circulatory obstruction, emphj^sema, chronic pleurisy, fibroid lung, and 
organic heait disease Splenic enlargement, as m splenic aneemia, etc 
General Causes — In these hemorrhage occurs from various mucous mem- 
branes as well as from the gastric The conditions are many sepsis (with 
or without signs of local lesion), the exanthemata (hemorrhagic forms) 
and other fevers such as typhoid, hiematemesis neonatorum perhaps belongs 
to this group, autotoxic states, uraemia, cholaemia, etc , blood dyscrasias 
and diseases, hemophilia, purpura, scurvj', pernicious anemia, leukaemia, 
etc , possibly degeneration of vessels and capillaries, or emboli with hemor- 
rhagic infarctions or infected thrombi , neuropathies, epilepsy, tabes, general 
paresis, hysteria, and meningitis, m all of which the hemorrhages may be 
vasomotor in origin, vicarious menstruation and burns 

Debove and Courtois-Suffit attribute these unexplained hemorrhages 
without discernible lesions to abdominal congestion due to depressor nerves 
acting on arterial tension, as has been declared possible by Ludwig and 
Cyon 

2 Extragastnc Bleeding — Apart from the hemorrhages which arise in 
the oesophagus from varices, etc , the blood may come from abscesses con- 
tiguous to the stomach bursting into that organ, or ulcers and fistulie may 
open up a suppurating tract into the stomach and cause hiematemesis 
Vertebral caries or aneurism of the abdominal aorta or coehac axis may 
perforate the stomach and cause hsematemesis 

Age and Sex — The age at which haematemesis occurs is usually from 
fifteen to forty , it is rare m infants It is probably more common m women 
Morbid Anatomy — General and local signs may be described The 
general signs depend on the degree of hemorrhage In fatal hemorrhages 
there is general pallor of the viscera from depletion, and if the bleeding be 
slow or recurrent there may be fatty degeneration of the heart muscle, h\er, 
kidneys, gland cells, and the alimentary mucosa The originating cause 
too, will m large part determine the nature of the general changes, e g , 
cachexia in cancer, cloudy swellings m sepsis, etc The mucous mem- 
brane of the gastro-intestinal tract is usually pale, and above the seat of the 
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hemorrhage there \\ ill be the lemains of blood more or less tarry The clot 
formed varies in appearance If there be little blood and gradual oozing 
one gets a chocolate or coffee-ground appearance perhaps, with black specks 
like powder sprinkled through the contents, or a diffuse bloody, or darkly 
stained fluid At the seat of the hemorrhage one may find eroded vessels, 
and sometimes an imperfect clot formation The opening is often very 
difficult or impossible to find oi only evident after injection from the mam 
vascular arrangement 

Symptoms — These depend chiefly on the amount of blood poured out 
and the rapidity with which it flows Sometimes the gastric hemorrhage is 
latent, especially when the hemoirhage is small, and the blood must then 
be detected m the vomitus or fieces as occult hemorrhage At other times 
the blood is not vomited even when veiy copious, and the patient may even 
die with no other signs than those of internal hemorrhage In true hsema- 
temesis the blood, however, is vomited and may be large (up to two liters) 
or small in quantity When small in amount it is usually mixed with 
mucus and food and appeals either as minute specks or as streaks mixed 
nith the other gastric contents Its color depends upon its amount and the 
time in the stomach The blood of minute hemoirhages is most easily trans- 
formed m color When fiesh, the color is blight and the blood cells are un- 
changed When for some time m the stomach, the blood is dark and the 
oxyhiemoglobin is changed to hiematm, resembling coffee-grounds Ex- 
periment has shown that if 50 cc of blood reach the stomach and remain 
m It for five minutes, the red cells become altered and the color already much 
daikci than normal Microscopically one sees cells more or less broken 
down and blood pigment Sometimes, again, there is much dark-red clot 
n ith an acid reaction 

Subjective Symptoms — The patient may have a sense of warmth in the 
cpigastiium and along the oesophagus, sometimes an abnormal pulsation 
with fulness is felt in the abdomen Pam is frequently felt m the epigastrium 
tor some time before hemorrhage, and may cease when this occurs If 
quickly vomited, the blood may come not only through the mouth, but from 
the nose, and may get into the air passages and cause coughing As a rule, 
hiematemesis is accompanied by great anxiety and fear of death The 
general signs of hemorrhage are present — pallor, faintness, dizziness, ring- 
ing m the tais, specks before the eyes, dimness of vision, cramps m the 
thighs and calves and perhaps clonic spasms, oedematous swellings of the 
smaller bones and eyelids, drowsiness, insomnia at night, the pulse is often 
dicrotic, anremic systolic murmurs are heard over the heart, and a venous 
hum over the large vessels The blood is pale, the red cells and hsemo- 
globin are reduced The individual cells are pale, showing poikilocytosis, 
and many are nucleated Leukocytosis frequently occurs The elementary 
bodies are present in clusters, probably associated with the blood plates and 
broken-down white cells Blood changes are more especially found m 
recurring hiematemesis Fever is present, especially if the intestines have 
contained much blood, because absorption occurs, on this account the 
temperature is not infrequently reduced by purgative treatment 

Albuminuria is rare, but may occur The mouth is dry, there is foetor 
of the breath and great thirst, the skin becomes scaly, and the hair may fall 
out Delirium, dim vision, amaurosis of unexplained cause, sometimes optic 
neuritis and neuroretimtis, n ith white spots on the retina, may be all present 

\OL — 21 
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Recovery is sometimes rapid, at other times very slow, because bleedings 
from the vessels may be often repeated and small in quantity 

Diagnosis — ^Vhen luematemesis has occurred one must consider 
the following questions (1) Does the vomitus really contain blood’ 
(2) If so, IS it from the digestive tract’ (3) Is it gastric in origin, and if so, 
does it come from neai the cardiac end, from the duodenum, or from the 
stomach proper’ (4) What is the etiological and anatomical lesion’ 
(5) What vessel is affected’ (6) Is it amenable to medical treatment, or, 
if not, IS it accessible to operation’ 

Hsematemesis is so often latent or unrecognized that one must make 
careful observations both as regards the pievious gastric histoiy and the 
present state of the abdomen and gastric contents or vomitus Not infre- 
quently there is a fulminating gastrorrhagia, in which no blood is vomited 
and the diagnosis is made from the general sensations and symptoms of 
hemorrhage and the previous history of gastric disease Even when very 
copious it may not be evacuated and the patient may die with merely the 
signs of internal hemorrhage, or vomiting maj be delayed for some time, or 
the blood may only appear m the stools 

1 Is Blood Really Present in the Vomitus'^ — It not infrequently happens, 
both with patients and physicians, that a faulty diagnosis is made because 
the food previously taken may resemble blood, e g , red wine, cherries, 
cranberries, red cabbage, red turnips, red sausages, coffee, and cinnamon 
Or pseudohiematemesis may be associated with vaiious preparations of 
iron or of bismuth, the bismuth crystals, moreover, under the microscope, 
resemble to some extent those of luematm In doubtful cases one should 
always ex'amine microscopically for blood cells or blood pigment, and where 
doubt still exists, one should test with the spectroscope or hy chemical 
means, to prove the presence of these so-called occult hemorrhages ^ 

2 Is the Blood from the Digestive Tract‘s — The blood may not be from 
the digestive tract at all, but from luemoptysis, epistaxis, or from a ruptured 
aneurism To differentiate from hiemoptysis one must remember that in 
hsematemesis the blood is dark red m color, usually resembling venous 
blood, that it contains no an, has usually an acid reaction from contact with 
the gastric juice, that it is mixed with food, that it is vomited, not coughed, 
that it does not contain tubercle bacilli, for tuberculous ulcers of the stomach 
are extremely rare, and lastly, local findings in the lungs are absent, while 
those m the stomach are often obvious, or there may be signs of a heart 
lesion, the possible cause of hemorrhagic infarction of the lungs Epistaxis 
may give rise to error through swallowing of the blood and subsequent 
vomiting For this reason it is always Avell to examine the nasal cavity 
carefully and to look for polypi and other source of nasal hemorrhage 
The same may occur in empyema and cardiac disease 

Aneurisms which leak gradually may simulate true gastric disease, as 


* The most recent test for occult blood, and an accurate one, is that devised by 
Meyer, of Munich Two grams of phenolphthalein, 20 grams of potassium hydrate, 
and 10 grams of zinc dust are boiled m 100 cc of distilled water until the mixture 
IS completely decolorized It is then filtered and used as the reagent Equal parts 
of the reagent and of hydrogen peroxide are then mixed in a test tube, and to this 
mixture the fsecal solution to be tested is added after having been boiled and cooled, 
as in the benzine test (p 194) A positive reaction is indicated by the production 
of a carmine to pink color It is said to be sensitne 1 to 1 000,000 
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in a remarkable case recorded by Jano'n ski,* whose patieiU entered the 
hospital after \omiting one liter of blood and fainting beveral weeks 
prtMously he had complained of a burning dry sensation in the oesophagus, 
and for three years had had pain in the left hypochondrium He had been 
in hospital nine days iilien the tube i\as passed aftei the administration of 
a test meal, and one minute later he died An aneurism of the aorta had 
perfoiated the oesophagus and been ruptured by the passage of the tube 

3 Having excluded other sources, one must decide whether the hemoi rhage 
be gastric, duodenal, oi asophageal 

(Esophageal Fa? ices —The oesophageal leins empty into the azygos leins, 
\ihich, in their turn, are tributaries of the vena caia superior and inferior 
respectively When poi tal obstruction occurs there is sometimes overflowing 
of the vena cava inferior and therefoie of the hemi-azygos and azygos veins, 
and thiough these of the oesophageal ceins There is nothing distinctive 
about the hemorrhage from the oesophagus OEsophageal i arices are most 
commonly associated with eaily cirrhosis of the h\er, and one should 
theiefoie examine caiefully for it The e^olutlon of the condition may 
help the diagnosis In two-thirds of such oesophageal hemorrhages the 
patient impro\es, but lecunence takes place after intervals of days, 
months, or years Sometimes they are fulminating m character The 
etiology of ciirhosis, ? e , alcoholism, etc , will aid the diagnosis, as also 
will the ]ihysical examination of the abdomen (Esophageal cancers maj 
also simulate gastiic ulcer, but bring with them othei evidences of malignant 
disease (Esophageal vher causes pain aftei swallowing, increased secre- 
tion and regurgitation of mucus and food, and progressive signs of stricture 

Duodenal hemoi ihage fiom ulcer is sometimes accompanied by hsema- 
temesis Men are more commonly afflicted As a rule, the stools show the 
first CMdence of this condition The pain is usually situated more to the 
right, it occuis later after meals than does that of ordinary gastric ulcer 
(tw'O to four hours), or, at all events, is increased at that time, the digestive 
signs of pain, etc , coming on several hours after meals and the presence of 
HCl help to establish the diagnosis 

4 The nature of the causative lesion is often most difficult to determine, 
and IS sometimes impossible Neuropathic hmmatemcsis is a problematical 
condition wdnch is perhaps receiving less recognition each year, it is pre- 
sumably more common in nervous people, in females than in males, comes 
on after emotions wnth prodromata of heat, iveight, or pain in the epigastrium 
and sometimes vertigo It co-exists or alternates w ith hemorrhages from other 
organs w Inch are presumed to have a similar cause It is not usually fatal, 
and seems to haie no effect upon the system in general As a rule, patients 
thus afflicted pay but little heed to the hemonhages when they occur One 
sliould look for the other stigmata of hysteria In all such cases, how^ever, 
tlie exclusion of ulcer is not easy, and one will do w'ell to diagnose the more 
serious anatomical lesion until further proof of a mere neuropathic origin is 
possible 

Vicarious hemorrhages usually occur in the absence of any gastric signs, 
hai e more or less periodicity, and at best are quite rare They occur either 
at the time of the menses, or at times quite apart from that period The 
menses may be absent and replaced by the hsematemesis, or the latter may 

‘ Ztschr f khn Med , 1902, xhn, p 43 



324 DISEASES OF THE ALIMENTARY TRACT 

coincide with diminished menstrual flow Legioux had a patient in whom 
monthly hiematemesis occurred duiing the fiist seven month'; of pregnancy 

Vances in the stomach aie veiy rare, and doubtless have the same causes 
as those m the oesophagus Letulle found only two cases m sivteen years 

Venous Stasjs — Although vaiices are laie, dilatation of veins is common, 
and a rupture of the capillaries of the mucous membrane ti equently occurs, 
as m cinhosis of the hvei, inflammations or tumois of the panel eas, cancel 
of the gall-bladder, Avounds m the Aucinitj, etc In the vomitus of peii- 
tonitis and intestinal obstruction there may be a little showing of blood, 
perhaps, however, these types aie infectious in nature 

Hemonhagic Eioswns — These show only bleeding and few or no othei 
symptoms Often the}' aie only found in the vashings from the empty 
stomach and usually then associated with chionic gastiitis The use of the 
term to indicate a special disease as suggested by Einhoin is disputed by 
Eisner and others The bleeding may occur by the mouth oi the lectum, as 
m latent ukeis , they aie laiely fatal, and usually occur in men who are m pool 
condition, ivith advanced tuberculosis, or alcoholics Avith cirrhosis, etc C 
H Miller* attiibutes many gastiic hemorihages to eiosions fiom swollen or 
luptured lymphoid follicles in the stomach mucosa which has become thinned, 
vdnle the basement membiane is unusually thickened Thus the follicles 
are less covered, and undei abnoimal conditions, many lymphoid follicles 
become swollen, disintegrated, and softened They in this way leach the 
surface and may burst through the mucosa, thus leaving the basement mem- 
brane temporal ily exposed to the gastric 3 uice, which digests some of the 
numerous vessels of the submucosa Hemorrhage then occurs 

Miliaiy aneunsms of the submucous arteiies as a part of generalized 
aneurisms cannot be distinguished clinically 

Simple Ulcer of the Stomach — Hsematemesis coming on in healthy 
individuals or in those who have suffeifed from stomach disorders is due 
m the majority of cases to ulcer in some stage The history with the symp- 
tom complex, the oft-recurring hemorrhage in youthful subjects with good 
appetites and good albumin digestion, the presence of HCl in the contents, 
and the absence of cachexia aid in determining the presence of ulcei The 
important point is not so much the exact diagnosis of the lesion, as the 
diagnosis of the value and possible success of intervention The hemor- 
rhage is often single and fulminating, as happens Avith the type of cases 
known as “exulceratio simplex ” The term should become obsolete m the 
light of modern experience 

Cancer of the stomach is usually easy to diagnose from the history and the 
findings The patient is older, with anaemia, perhaps cachexia, anorexia, no 
HCl m the contents, but lactic acid instead, etc While sometimes hemor- 
rhage m cancer is acute and fatal, as a lule, bleeding is small, recurrent, 
and of a coffee-ground appearance Occult blood in the stools is much more 
constant However, many exceptions occur, and all possible factors must 
be considered together 

5 What Vessel is the Source^ — ^This cannot usually be told from the 
amount of blood present, the nature of the attack, or the evolution of the 
disease Experience teaches that the most copious bleedings may some- 
times arise without any evidence of anatomical lesion, and, vice versa, small 


^ British M edical J ournal, 1906, p 1547 
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continued hemorrhages may occur even when the aorta is the direct source 
of the blood Cases are on record where a cardiogastric fistula occurred, 
with hemorrhages lasting for a number of days prior to death Similar 
instances are published of fistula between the aorta and intestines Perhaps 
the large arterial trunk most commonly involved is the splenic artery, and 
yet here, also, where ulceration into it had occurred, sudden death followed 
in only 3 out of 17 cases When the bleeding occurs suddenly from an artery 
of moderate size, the hemorrhage may be copious and emesis immediate, 
in such a case the blood is usually bright in color, at all events much more 
so than in slow oozings from small capillaries where one obtains merely 
coffee-ground admixture of blood, mucus, food, etc So few minutes are, 
however, required to alter the color of the blood when in the stomach, that 
the bright blood is much less frequent^ found than m hiemoptysis 

Considering the possibility of copious hemorrhages from invisible sources, 
the frequency of minute bleedings from large trunks, and the changes occur- 
iing m the blood when m the stomach, one can appreciate the difficulties 
of determining whether the source be capillary, venous, oi arterial 

6 Aie the Ulcer and Vessel Accessible for Operation ? — Fresh ulcers usually 
eiode the supeificial vessels in the wall and are readily reached, old ulcers 
may be adherent to the pancreas and the liver and are sometimes hollowed out 
Adhesions form beyond the limits of the organ and are deeply sitnated, fixed 
m immobile tissues, perhaps hard or friable the vessels are deeper, less acces- 
sible, and often larger in a word, they erode rather the extrinsic arteries, 
such as the splenic, and make operation difficult, perhaps impossible 
Prognosis — ^Tlus depends chiefly upon the cause and, to a less degree, 
upon the severity of the hemorrhage In serious general conditions hiema- 
temesis is one of the worst prognostic symptoms of the disease When 
blood flows from outside structures into the stomach the prognosis is bad 
In poisoning cases the amount of hemorrhage itself is of no prognostic im- 
portance unless the contents be putrid, in which case a deeper ulceration 
may be suspected and possibly death from sepsis or perforation It is often 
difficult to differentiate between rupture of the small and the large vessels, 
and statistics vary veiy much because there is nothing in the evolution of 
the condition or in the antecedent hemorrhage which can prognosticate a 
recurrence oi progiessive gravity or origin, one cannot say from the amount 
of blood and the area of pain w hat a essel is affected or whether the hemor- 
rhage mil lecur The most copious hemorrhages may have no visible 
anatomical lesions of the mucosa Large hemorrliages, lion ever, are rarely 
fatal (3 to 4 pci cent , Lebcrt) 

Sometimes m gastric ulcer hemorrhage causes cessation of all the other 
signs, in cinhosis of the hvei that organ often diminishes in size after a 
hajinatemesis The cause is often more serious than the hemorrhage itself 
In ulceration the prognosis is difficult to determine Hyperacidity after the 
hcmorihage may act as an irritant and cause renen ed ulceration and bleeding 
Foi one month after a severe hemorrhage the condition continues serious, 
but from that time onward becomes less so, so far as life is concerned, but 
there is alwais the same uncertainty as regards recurrence After eight to 
ten days the prognosis may be given as good, because of thrombus formation, 
although one must ah\ ays keep in mind the possibility of hemorrhage from 
another pait of the ulcer uhere a newly attached \ essel has simultaneously 
opened up In cancer, hrematemesis may usually be considered as a fatal 



326 


DISEASES OF THE ALIMENTARY TRACT 


sign because indicating advanced disease, although exceptions occur with 
bleeding at an early stage 

Preble^ concludes, from an analysis of 60 fatal cases of haematemesis with 
subsequent autopsies, that (1) lA6iile not rare, fatal hemorrhage is at all 
events not common in cirrhosis of the liver (2) The fiist hemorrhage in 
cirrhosis is fatal in only one-third of all cases (3) CEsophageal varices are 
the source of the bleeding m 80 per cent of cases, m halt of these, ruptures 
were found and are probably much more common than is generally realized 
(4) Fatal hemorrhages sometimes occur from invisible ruptures of numerous 
capillaiies of the gastric mucous membrane, and, as a rule, there are some 
accompanying signs of early cirrhosis of the liver 

Treatment — ^The indications are as follows (1) Prophylaxis, when the 
possibilities of hsematemesis are recognized (2) Discoverj’^ of the etiological 
factor (3) Control of the hemorrhage as quickly as possible (4) Pre- 
vention of its recurrence (5) Prevention of injurious sequelie 

Prophylaxis depends upon the discovery of the possible underlying con- 
dition and its judicious treatment Control of the hemorrhage requires rest 
in general and of the stomach in particular The patient should be put to 
bed with the head low and kept as quiet as possible All tight clothing should 
be lemoved and the patient encouraged with the explanation that haema- 
temesis of itself is of no very serious import Should faintness supervene, 
the face should be sprinkled with cold water, ammonia placed beneath the 
nostrils and if necessary camphor oil, ether, or catfeine, given hypodermically, 
a hot bottle may be placed to the feet In the most serious cases an intra- 
venous saline may be given and the arms and legs bandaged An ice-bag 
may be suspended from a cradle so that it will come into gentle contact with 
the epigastrium All food should be stopped for three days and the patient 
should be allowed only some ice to suck, but not to swallow After three 
daj'^s, nutrient enemata may be given, three times daily No food should be 
given by the mouth until after the first week, and then, only gradually, boiled 
milk, broth, or gruel 

Lavage of the stomach is best avoided, so, too, all local haemostatics 
General haemostatics are perhaps beneficial, adrenalin, m doses of 25 drops 
of the 1 to 1000 solution by mouth daily has apparently been of service 
One may use rectal injections of calcium chloride, 4 to 8 gm (5j to 5ij) 
daily, or gelatin is sometimes useful when given by the mouth The reflex 
effect of heat as administered by hot rectal injections (115°) has been 
much recommended 

Accessory Treatment — Cold watei enemata aie useful for retained blood 
m the bowel For the amemia, which may persist, one should give good food, 
and iron if the patient bears it with ease, but its use requires great care 

Surgical Interference — Indications —The blood count and estimation of 
hsemoglobm per se are of little value Appreciation of the general condition 
IS more important than an estimate of the hsematological state If a low 
blood count has supervened on a previous chlorosis the condition is more 
o-rave The pulse per se has doubtful value The amount of hemorrhage 
IS also of little importance as compared with recurrence of hemorrhage, 
which implies an end to medical treatment For general surgical indications 
see the section on the Treatment of Gastric Ulcer 

‘ American Journal of the Medical Sciences, 1900, cxix 



CHAPTER VI 
DISEASES OF THE INTESTINES 
By ALFRED STENGEL, M D 

PHYSIOLOGY OF THE INTESTINAL TRACT 

Unfortunately our knowledge of the physiology of the intestines has not 
yet proven of much practical value in the study of intestmal diseases or 
their treatment The newer physiology of digestion (both gastric and intes- 
tinal) gives promise, however, of some practical applicability m the near 
future, and for this reason requires to be kept prominently in mind 

Motor Functions of the Intestines. — ^The movements of the intestines 
serve three important purposes (1) The onw ai d movement of the contents , 
(2) thorough mixture of the chyme with the digestive secretions and close 
contact of the contents with the absorptive mucous membiane, (3) the 
propulsion of the venous blood and chyle away from the bowel The old 
idea that the mam purpose of peristalsis is to cause the movements of the 
intestinal contents toward the rectum has been disproven by recent investi- 
gations, which show that certain conspicuous movements of the bow^el serve 
the purpose of thoroughly churning the contents and thus mixing the chyme 
and the digestive fluids and at the same time bringing the contents of the 
bowel into more complete contact wuth the mucous membrane 
Three forms of movement are recognized (1) Peristalsis proper, (2) 
rhythmic segmentation, (3) antiperistalsis 
Penstalsis Proper — Peristalsis proper, or the movement that causes the 
forward flow of the bowel contents, is a w ave-hke contraction that runs for 
some distance, gradually diminishing tow^ard the end of its course, where a 
new wave starts up The bowel contracts behind the contents and relaxes 
in front of them (Starling) These movements vary in rapidity and strength 
under normal conditions, and may become excessive m pathological states 
Violent stimulation may cause a tonic contraction of a segment or a consider- 
able portion of the bowel The peristalsis of the large intestine causes an 
alternate protrusion and retraction of the haustra 
Rhythmic Segmentation — In skiagraphic studies of the movements of the 
intestinal contents Cannon found that constrictions occur at various places, 
and the portions of the bow^el between the constrictions may subdivide by 
secondary segmentation The segments subsequently re-umte and divide 
with renewed contractions As many as thirty segmentations a minute w'ei e 
observed These segmentations involve the contents of the bowel and do not 
indicate the kind of contractions that occur in the wall between the segments 
Possibly the swaying movements or waving movements described by Raiser 
may be the occasion of the segmentation These are backward and forw'ard 
contractions and relaxations affecting a limited part of the bow^el and running 
in a direction parallel to its length There is no appreciable narrowing of 
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the lumen of the bowel Such contractions might very readily divide the 
contents of the bowel into segments Rhj'thmic segmentation continues 
during sleep, but may be inhibited by excitement These movements cause 
a churning of the contents of the bowel and perhaps to some extent aid 
peristalsis proper m their onward movement 

Antipenstalsis — Cannon has found this to be the important motor phe- 
nomenon of the large intestine When the contents of the ileum are emptied 
into the large intestine they are earned forward for some distance Anti- 
peristaltic weaves then begin and run upward to the ileo-ciecal valve A new" 
significance is thus made manifest for the valve The antipenstaltic \vaves 
working tow^ard the closed valve churn the fiuid contents and promote 
absorption by the mucosa From time to time proper peristaltic contrac- 
tions move the contents farther toward the rectum Some investigators 
like Nothnagel have not been able to demonstrate the antipenstaltic weaves, 
but the more modern methods of Cannon doubtless give more trustw'oithy 
results 

Mechamsm of the Movements — The movements of the bowel are caused 
by the irritating effect of their contents solid, liquid, or gaseous When 
empty, the intestines ahvays are quiet The irritation of the contents may 
be mechanical or chemical Indifferent substances may act by their tem- 
perature or mere bulk Of gases, hydrogen, oxygen, and nitrogen are indif- 
ferent, while carbon dioxide, sulphuretted hydrogen, and the hydrocaibons 
stimulate peristalsis 

Englemann believes the stimulus is transmitted tlirough the bow"el from 
muscle cell to muscle cell, but Nothnagel insists that nervous influences are 
always necessary, as do Gad and Luderitz These nervous stimuli originate 
in the plexuses of Auerbach and Meissner Bayliss and Starling believe 
the swaying movements are myogenic m origin 
External Nervous Mechanism, — Stimuli are carried to the intestine through 
the vagus, and irritation of this nerve causes movements of the w"hole small 
intestine and upper half of the large Irritation of the splanchnic nerves 
inhibits movements 

Cannon, how^ever, has lecently found that section of the splanchnics or 
of the vagi and splanchnics disturbed normal peristalsis very little Other 
recent observers, like Bach and Ehrmann, found that one splanchnic nerve 
IS the motor nerve of the longitudinal fibers and the inhibitory nerve of the 
circular fibers, ivhile the vagus stimulates the circular and inhibits the longi- 
tudinal Bayliss and Stalling deny any motor functions to the splanchnic 
The lower half of the colon and rectum are innervated through the inferior 
mesenteric plexus and hypogastiic plexus 
Pathological Penstalsis — In pathological conditions various modifica- 
tions of peristalsis may be met -with These may consist simply of excessive 
contractions, but in some cases rolling movements (Nothnagel) cause a 
contracted loop of the bow"el to rotate like a wheel and then relax, wdiile in 
other cases tonic contractions of a segment of bow"el cause a stiffening and 
narrownng of this portion, ivhich may last some time before it sloivl}" relaxes 
Complete cessation of all movements may result from emotion, fright, fear, 
etc , and is a common condition in certain diseases, such as peritonitis or 
infarction from mesenteric embolism 

Vanehes of Pathological Peristaltic Movements — (1) Increased peristal- 
sis, (2) tonic contractions, (3) antipenstalsis 
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Increased peristalsis may occur (1) When the bowel contents are 
abnormal, (2) after the administration of purgatives, (3) after thermic or 
chemical irritation, (4) after emotional shock, (5) in neurasthenia, (6) from 
inflammations, (7) in cases of stricture of the bow^el Pathologicallj increased 
peristalsis may not differ in charactei from the normal, but in some cases 
“rolling” movements (Nothnagel) are obseived In these cases the loop of 
contracting bowel may perform active rotation somewdiat resembling the 
lotation of a wdieel 

Tonic Contractions — ^^^dlen the intestine is empty these convert the tube 
into a solid cord of pale color When a large part of the bow el is affected 
the abdomen may be scaphoid, as in certain cases of lead colic 
Tonic contractions of a loop filled wnth contents may cause violent pain 
Ordinary and even excessive peristalsis alone does not produce pain 

Pathological antiperistaliic movements are found only in the large intestine 
according to Nothnagel Others, how'ever, believe that such waves may 
affect the small intestine as w^ell 

Greutzer showed that fluid containing free particles introduced into the 
lower bowel may find its w'ay high up, even to the stomach m a few^ hours 
This upward movement seemed to occur most actively wdien the fluid wms 
a sodium chloride solution It did not occui with potassium chloride or 
hydrochloric acid solutions Nothnagel had previously showm that sodium 
chloride applied to the external w'all of the bowel causes upward movements 
running over several centimeters Hemmeter has shown that an upward 
movement of particles may go on w'hile the central mass of the intestinal 
contents is moving dowmward, and he believes the epithelium and muscularis 
mucosa are operative in this process 

Visible Peristalsis — Normal peristalsis is visible only in exceptionally 
thin subjects The movements of the large intestine can never be seen in 
health In various diseases, notably in intestinal obstruction, active peri- 
stalsis may be seen througli the abdominal W'alls 
Chemical Processes Occurnng m the Intestme — The digestive pro- 
cesses that take place in the intestinal tract are effected by secietions fiom 
the glands and lining cells of the intestinal mucous membrane itself, but, to 
a still greater extent, by secretions poured into the intestine from the liver 
and the pancreas The important secretions are (1) The pancreatic juice, 
(2) the bile, (3) the intestinal secretion or succus entericus 
The Pancreatic Jmce — ^This alkaline liquid is a thin and somewhat 
w'atery fluid, having a specific gravity of about 1007 5 The amount 
varies greatlj’’, and cannot be stated with any certainty In one case in 
w^hich a permanent fistula existed (Glaessner), the amount w^as from 500 
to 800 cc per diem, but there is reason to believe that the fluid may not have 
been a pure pancreatic secretion The secretion of pancreatic juice begins 
soon after food has been taken into the stomach, and reaches its maximum 
during the second to the fourth hour after that time The character of the 
food influences, to some extent, the amount of secretion and the time of 
its maximum flow', and the rate of secretion seems to be especially dependent 
upon the promptness with w'hich ingested food is discharged from the 
stomach into the duodenum 

of pancreatic secretion has recently been determined by 
plpiologists It w'as first showm by Dolinsky, in 1895, that acids brought 
into contact with the mucous membiane of the duodenum promptly excite 
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pancreatic secretion This effect of the acid is certainly to a large extent 
independent of any influence upon nervous mechanisms, since the result 
occurs after section of the vagus and splanchnic nerves, quite as readily as 
when these nerves are intact Bayhss and Starling have demonstrated the 
probable mode of action They found m the mucous membrane of the 
duodenum an enzyme, prosecretin, which, under the influence of a 0 4 per 
cent solution of hydrochloric acid, is converted into secretin The latter 
is absorbed and, reaching the pancreas through the blood, stimulates it to 
activity It is not improbable that the HCl of the gastric contents may also 
exercise some effect upon the secretory and nervous mechanisms of the 
intestinal mucous membrane, but this is not of considerable importance 
That secretin is carried to the pancreas in the blood has been proven by the 
fact that the pancreas may be stimulated by hypodermic injection of secretin 

The ferments of the pancreatic juice are (1) The proteolytic ferment, 
trypsin, (2) a diastasic ferment, amylopsin, (3) a lipolytic ferment, lipase 
or steapsin 

Trypsin — It has been claimed by some that this is not a single body, 
but that a variety of trypsins, of different stability, occur It has also been 
shown recently that trypsin is secreted in the form of a pro-enzyme, tryp- 
sinogen, vhich is inoperative as a proteolytic ferment until activated or 
converted into trypsin by an enzyme derived from the duodenal mucous 
membrane loiown as enterokinase It is claimed by Bayhss and Starling 
that the trypsinogen cannot be converted into trypsin except through the 
action of tins duodenal ferment 

Trypsin acts upon proteids in alkaline, slightly acid, or neutral media 
Albumins are dissolved by its action without swelling, and, except serum 
albumin, are converted first into a globulin insoluble m water, later, into 
peptones soluble in water Trypsin probably, however, carries the hydro- 
lysis of certain peptones still farther, producing leucin, tyrosin, and other 
simple bodies According to some recent observations, the prolonged action 
of trypsin destroys all peptones, leaving only end-products of a simpler nature 

Amylopsin — ^This enzyme is similar to, if not identical with, the ptyahn 
of the saliva It hydrolyzes starches, with the formation of maltose and 
achroodextrin These substances are further acted upon by the maltase of 
the intestinal secretion, and converted by this into dextrose According 
to Hoffmeister, the maximum amylolytic effect occurs m the presence of 
a moderate acidity 

Lipase or Steapsin — ^This ferment was discovered by Bernard in 1849 
It has never been isolated Lipase splits neutral fats, with the formation 
of fatty acids and glycerin The fatty acids thus liberated unite with 
alkalies to form soaps, the latter being further utilized for the emulsification 
of other fats The recent experiments of Kastle and Loewenhart indicate 
that, by reversed action, lipase causes a synthesis of the products of the 
splitting of fat, with the re-formation of the original fat This synthetic 
action IS believed to take place in the intestinal wall, as well as in the tissues 
Lipase IS a widely distributed enzyme, being found in the blood and m many 
tissues 

Bile — ^The quantity of bile secreted by the liver varies considerably under 
different conditions The maximum secretion occurs about an hour after 
a meal Proteid foods increase the amount of secretion, fats reduce it, car- 
bohydrates appear to have little effect Starling believes that the secretion 
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of bile IS initiated by the action of a hormone (analogous with secretin) 
formed by the action of the acid gastric contents on the mucous membrane 
of the intestines 

The total quantity of bile made in twenty-four hours varies from 500 to 
600 cc (Ranke, Wittich) Hammarsten found similar figures m his observa- 
tions of seven cases of biliary fistula m man 

The bile is a clear, alkaline, mucoid liquid, of yellowish to brownish color 
Its important constituents are bile-acid salts (glycocliolates and taurocho- 
lates) and pigments (bilirubin, bihverdin, etc ) The mucoid character is 
due to the presence of a nucleo-albumin or true mucin Various other less 
important substances are present There are also ferments, diastasic and 
lipolytic, which supplement the action of the pancreatic secretion 

The principal action of the bile m digestion and food absorption is its 
relation to the emulsification of fats The alkalies contained in the bile 
unite with the fatty acids to form soaps, and the bile directly aids in the 
splitting of the fats 

It has been held that the bile exercises some antiseptic effect on the in- 
testinal tract, and it probably has some influence in stimulating intestinal 
peristalsis 

Succus Entencus — The secretion of the intestinal mucous membrane is 
the product of various tubular glands of the small intestine The quantity 
of the secretion has been estimated by Prigl as being as much as three liters 
a day It is probable, however, that the amount varies greatly in different 
cases and under different conditions 

Recent investigations have shonm m the intestinal secretion and in the 
mucosa of the small intestines a number of important enzymes, of which 
the following have been most thoroughly worked out enterokinase, erepsin, 
inverting enzymes, and secretin 

Enierohnase — Enterokinase has been found m the mucosa of the duod- 
enum, and seems to be the ferment that activates trypsinogen, conveiting it 
into trypsin 

Secretin — Secretin is a stable body existing as a prosecretin m the intes- 
tinal mucous membrane Under the influence of the acids of the gastiic con- 
tents the latter is con\erted into secretin, which is absorbed, and reaches the 
pancreas through the circulation, stimulating this organ to activity 

Erepsin — Erepsin completes the hydrolysis of proteids, acting upon the 
deutero-albumoses and peptones prepared by the preliminary stages of 
digestion 

Inverting enzymes convert disaccharids into monosacchaiids 

Besides these substances, a secretin has been thought to exist which origi- 
nates in the intestinal mucous membrane and, after absorption, stimulates 
the liver to activity 


ABSORPTION OF FOODS IN THE INTESTINE 

The products of digestion are mainly absorbed by the bloodvessels, and, 
entering the portal system, are carried to the liver Pats, however, after 
their cleavage m the intestines, are resynthesized in the intestinal mucous 
membrane and absorbed through the lacteals 
Carbohydrates are absorbed as simple sugars, monosaccharids, the disac- 
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chands being converted into the simpler form by the action of inveiting 
enzymes in the small intestine When an excess of sugar is administered 
there may be direct absorption without such preliminary change 

Fats are m part split into their constituents, fatty acids and glycerin, 
and m part emulsified, after which absorption through the mucous membrane 
occurs The cleavage products are synthesized and, with the emulsified 
fat, enter the lacteals 

Pioteids are absorbed after digestion by pepsin, trypsin, and erepsm, 
and are absoibed as peptones oi proteoses To some extent, howevei, 
simpler bodies, such as leucin, tyrosm, arginin, etc , may be formed, and 
may be later synthesized to reconstruct the albumin of the tissues It has 
been claimed that proteids may be absorbed directly, that is, without pre- 
liminary digestive alteiation 

Absorption m the Large Intestine —To some extent, products of 
digestion that have escaped absorption m the small bowel are absorbed m 
the laige intestine Under normal conditions the mam absorption that 
occurs in this part of the intestinal tract is that of water, and, as a conse- 
quence, the fluid contents of the upper part of the large intestine become 
moie and more concentiated and finally solidified as they approach the 
lectum 


THE INTESTINES AS EXCRETORY ORGANS 

The importance of the intestines as excretory organs is not perhaps as 
yet fully recognized It is well known that m certain diseases large quanti- 
ties of serum may be pouied into the bowel, carrying toxic matters of various 
sorts, chemical, bacterial, etc Certain inflammatoiy, ulcerative, and necrotic 
processes in the mucosa doubtless result fiom such excretions Investigations 
with certain drugs and chemical bodies of other sorts have given direct proof 
of this excretory function of the intestines Among other substances, iron, 
calcium, stiontium, lithium, and caesium have been found to be largely 
excreted through this channel 


AUTOMATIC MECHANISM IN INTESTINAL PROCESSES 

The entrance of chyme into the bowel and the secretion of various diges- 
tive fluids IS regulated in an automatic manner When the gastric contents 
reach a certain degree of acidity from the presence of free hydrochloric acid 
a stimulus is exercised which occasions the opening of the pylorus and the 
expulsion of the acid chyme This next acts upon the intestinal mucous 
membrane, and occasions a stimulus which effects the closing of the pylorus 
At the same time, the acid acting upon the mucosa of the duodenum liberates 
secretin and possibly a hormone which stimulates the liver To a minor 
degree, perhaps, the acid excites nervous stimuli, which aid m promoting 
pancreatic and hepatic activity The alkaline bile and pancreatic juice 
entering the duodenum reduce the acidity of the chyme, neutralize it, and 
render it alkaline, thus establishing conditions favorable for the action of 
the various ferments When the acidity of the duodenal contents has been 
neutralized, the stimulus which caused the closing of the pylorus is removed 
and a re-opemng of the pylorus with discharge of more chyme follows 



THE F^CES 


333 


The ineit tiypsmogen oi the pancreatic juice is converted into trypsin 
by the feiment enterokinase, which like secretin is liberated from the intes- 
tinal mucosa under the influence of the acid chyme The othei feiments 
derived fiom the intestinal mucosa aie quite possibly secreted as a result 
of the same cause The further couise of digestion and absorption m the 
small and laige intestine is determined by the continued action of the diges- 
tive secretions and by the activity ot the movements of the bowels These, 
as has been shown, are largely the result of stimulation by the contents 


THE F^CES 

The fasces consist of undigested and indigestible lesidues of food, together 
with altered digestive secretions, certain excretions from the intestinal 
mucosa, and a notable percentage of bacteria According to the recent in- 
lestigations of Strasburgei and others, not less than a thud of the dried 
substance of the feces consists of bacteria, and in some pathological condi- 
tions the amount is even greater than tins 
The quantity of fiscal matter passed depends upon a variety of conditions 
The amount of food, its digestibility, the absoiptive poner of the intestines, 
the quantity of bile or pancreatic juice, or of mucus thrown off by the 
intestinal glands, and the activity of bacterial piocesses m the bowml all 
influence the quantity of fecal mattei Age, occupation, or habits of life, 
and functional conditions or diseases influencing the degiee of peristalsis 
also exercise a decided influence On a mixed diet, 120 to 150 grams, 
representing from 30 to 37 grams of solid residue, are passed m tw^enty-four 
hours The greater the quantity of indigestible residue, as in the case of 
certain vegetables, the larger the fecal output The variation of amount in 
different individuals is very considerable, as is shown m a table of Harley 
and Goodbody,^ who found among 118 cases variations from 30 to 282 giams 
with a mixed diet The average was 102 8 grams 

The color of the feces is largely dependent on the character of the food 
With a mixed diet the color is a light or dark brown, and is largely due to uro- 
bilin Large amounts of meat cause a darker color of the stools, on account of 
the presence of altered blood pigment, hsematin, and sulphide of iron The 
greenish color seen when an abundance of green vegetables is eaten is due 
to chlorophyl The fteces passed by persons wdiose diet consists largely 
of milk are light yellow, the light color being caused by the quantity of 
fat in the excreta Bright-green stools in children or adults may be due to 
bacterial pigments or to the passage of unaltered bile Sometimes there is a 
light color resulting from the presence of bubbles of gas mixed with the fecal 
matter The light color of feces m certain liver diseases is due to absence 
of bile and its derivatives (See Acholic Stools ) Some medicines, especially 
iron, bismuth, lead, and silver, cause black stools, while others, like senna, 
rhubarb, and hsematoxylon, cause a yellownsh or reddish color 
The odor of the stools is due to skatol and volatile fatty acids In fer- 
mentative and putrefactive conditions various aromatic bodies may impart 
a sour to putrid odor Sometimes all trace of odor is wanting 
The consistency of the stools is normally dependent upon the amount 

' The Chemical Investigation of Gastric and Intestinal Diseases, 1906 
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of '^^ater, fat, and mucus associated with the insoluble residues Lack of 
digestion and absorption of fat or excess of fat in the diet, excessive water 
drinking, abnoimal excretion of mucus from the intestinal mucosa, and in- 
creased peristalsis which hurries the contents of the bowels through the large 
intestine so fast that the normal absorption of water and consequent inspis- 
sation cannot take place, all tend to make the stools soft, semihquid, or even 
natery In certain pathological conditions (choleraic diarrhoeas) there is 
an abundant n atery outpouring into the bowel, and large watery evacuations 
are the result The stools are more firm than normal when the food con- 
tains but little indigestible residue or when in the various forms of constipa- 
tion the contents are retained too long a time in the large intestine 

The reaction of the normal stools is usually alkaline or neutral Some- 
times, however, a faint acid reaction is met with Diet and pathological 
conditions of the bowel may occasion more decided acidity in some cases 

The chemical composition of the feces varies widely The amount of 
water m the feces of persons on a milk diet was found to vaiy from 73 29 
to 79 32 per cent , and m persons on a mixed diet v as on the average 
75 72 per cent (Harley and Goodbody) Of the organic substances met 
with normally, fats and theu* derivatives, soaps, albumin, mucin, phenol, 
indol, skatol, fatty acids and their salts are important The daily excretion 
of nitrogen m fasting persons has been found to vary from 0 17 gram to 
0 446 gram per day, the average being 0 254 gram (Schmidt and Stras- 
burger) With a mixed diet Harley and Goodbody found a discharge of 
from 0 30 to 1 55 grams per day, the average being 0 97 gram Excess 
of diet, especially such as contains a large amount of residue, causes pro- 
gressive increase in elimination of nitrogen The percentage absorption 
of nitrogen of the food, with various forms of diet, varies from 90 to 96 
per cent Approximately, one-half of the nitrogen of the feces is con- 
tained in the bodies of the bacteria Fat, like nitrogenous substances, is 
excreted in the feces even when the patient is fasting The total excretion 
per day under these circumstances is from 0 57 to 1 21 grams (Schmidt and 
Strasburger) With ordinary diet, either milk or mixed, the daily excretion 
IS from 3 to 7 grams, the proportion of absorption varying from 91 to 98 per 
cent The character of the fats ingested, and especially the melting point, 
determines to some extent the degree of absorbability Phenol, skatol, and 
mdol in the fasces are products of bacterial processes, and their amount is to 
a large degree dependent on the activity of such processes As derivatives 
of these substances are largely absorbed and excreted in the urine, the exami- 
nation of the latter is utilized as a measure of the activity of such decomposi- 
tions in the intestinal tract 

Among the morgamc constituents of the feces are chlorides and carbonates 
of alkalies, phosphates of the alkaline earths, and other inorganic salts in 
small amounts The amount and source of the calcium salts have excited 
special interest It is generally believed that calcium is to an extent elimi- 
nated by the large intestme, although some m^ estigators deny this 

Microscopic examination of the feces serves to discover undigested par- 
ticles of food, such as meat fibers, connective tissue, and starch bodies, that 
may be significant of different forms of intestinal or gastric disease In 
inflammatory conditions mucus, pus cells, epithelium, and blood corpuscles 
may be found, and occasionally portions of exfoliated mucous membrane or 
portions of tumors of the bov el may be recognized 
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Mucus may be found as gelatinous or shred-like particles or as consider- 
able masses, visible to the naked eye, or as stringy formations visible under 
low powers of the microscope Mucus from the upper bowel is often colored 
yellow by bile pigments, that fiom the colon or rectum is grayish or white 
Certain small me-sses of gelatinous material that resemble mucus on super- 
ficial examination, presenting a yellowish color, may prove to be albuminous 
substances, and small globular masses, like frog spaum, are found to be 
derivatives of ^egetable matter of the diet Among the crystals found m 
normal fseces triple phosphates are the most common Crystals of neutral 
phosphate of lime, and of oxalate of lime, cholestenn and Charcot-Leyden 
ciystals, may also be found 

Acholic, Colorless, and Fatty Stools. — Acholic stools are yellowish 
gray or actually white in color To a large extent this is due to the absence 
of urobilin, the normal pigment which is a derivative of bile pigment In 
any condition m which complete obstruction of the common bile duct or 
of the hepatic duct occurs the faeces become of the color described The 
biliary obstruction at the same tune causes 3 aundice Sometimes, however, 
the same kind of stools occurs without jaundice and without obstruction of 
the bile duct, as has been shown by Bamberger, von Jaksch, Walker, and 
others In these cases the light color is usually due to the presence of enor- 
mous quantities of fat winch may be dependent upon disease of the pancreas, 
obstruction of the pancreatic duct, or to various diseases of the intestines n Inch 
interfere with the absorption of fat Chemical analyses have shown m these 
cases that urobilin is present, although its color is obscured by the excess 
of fat Another explanation of colorless stools in the absence of diminished 
outflow of bile is that tlie bile pigments are converted into colorless sub- 
stances (leuko-urobihn) In these cases the stools give reactions for bile, 
and may be devoid of the excess of fat before referred to 

Colorless stools may occur independently of any disease of the liver or 
pancreas In various forms of intense diarrhoea, as m cholera, dysentery, 
or certain cases of enteritis, in tuberculous peritonitis m children (Berggrun 
and Katz), and occasionally m various other diseases, the feces may be 
quite colorless A diminished excretion of bile may play some part in these 
conditions, but in most cases the altered color is the result of the amount of 
unabsorbed fat present in the stools Sometimes, when a milk diet is con- 
tinued for some time, the stools become almost white for the same reason, 
and nearly always this form of diet causes a lighter color than normal 

Fatty Stools — From what has just been said it will be seen that various 
conditions may occasion excess of fat in the stools As a rule, howevei, 
tlie term fatty stools is applied to cases m which masses of fat can be seen 
in the feces or in which there is a distinctly oily appearance of the excreta 
When somewhat watery, oil may collect on the surface of the liquid Micro- 
scopically, fat crystals m large numbers are discovered 

Fatty stools may result from 1 Increased ingestion of fat, as m persons 
consuming large quantities of milk, cream, olive oil, or cod-hver oil 

2 When absorption of fat is interfered with (a) by diseases of the bowel, 
such as enteritis, ulcerations, amyloid disease, etc , or (6) by active peri- 
stalsis and the prompt evacuation of the upper bowel 

3 When bile is excluded from the bowel by obstructions of the bile duct 

^ associated with acholic stools has been mentioned 

4 \\ hen disease of the pancreas or obstruction of its ducts causes defi- 
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cieiicy of pancreatic juice In these conditions the most typical fatty stools 
aie met with A veritable fatty diarrhoea may occur The association of 
obstructne biliaiy conditions often aids m the production of the fatty stools 
of pancreatic disease A difterence between the fatty stools of biliaiy 
obstruction and of lack of pancreatic secretion has been indicated by Muller 
In the former condition a large percentage of the fat present (84 3 per cent ), 
had suffered cleayage, wheieas m cases of lack of pancreatic fluid only 39 8 
per cent of the fat had become conyerted The passage of large amounts 
of undigested meat fibers, and the association of certain other clinical evi- 
dences may indicate the existence of pancreatic disease, but fatty stools in 
themselves do not suffice to establish such a diagnosis 

Intestinal Sand — Occasionally gritty, sand-like material is discharged 
from the intestines This usually consists of granular particles of grayish 
or reddish color, and on chemical examination has been found to contain 
various organic and inorganic substances Duckwoith and Garrod found, 
m a case m which chemical analyses yere made, the following constituents 
y atei, 12 40, organic matter, 26 29, inorganic matter, 61 31 The inorganic 
constituents consisted of calcium oxide, 54 98, phosphorus pentoxide, 42 35, 
carbon dioxide, 2 20 , residue, containing traces of magnesium and iron, 0 47 
Analyses by other investigators have given similar results (Harlev and Good- 
body) The teim intestinal lithiasis has been applied to this condition, in the 
thought that there is a paiticular form of catarrh of the intestines with the 
discharge of calcaieous matter comparable to the formation of calculi in 
other situations 

Intestinal sand is probably foimed in the colon, as it usually contains 
considerable urobilin and little bile-pigment It must, therefore, be pro- 
duced m a part of the intestines m y liidi the conyersion of bile-pigment has 
piogressed considerably The condition with which intestinal lithiasis is 
most commonly associated is mucous colitis, but it is sometimes found inde- 
pendent of this condition 

A condition (false intestinal sand) that requires differentiation from the 
discharge of intestinal sand is that in ydnch various residues of vegetable food 
are passed These may have a sandy character that suggests true intestinal 
sand 


BACTERIOLOGY OF THE INTESTINAL TRACT 

Enormous numbers of bacteria normally occupy the intestinal tract of 
man and animals A conception of the number may be gained from the 
knowledge that Strasburgei has found in accurate investigations that onc- 
third of the weight of the dry residue of the fseces consists of the bacterial 
bodies In normal adults the weight of the dried bacteria passed m twenty- 
four hours IS as much as 8 grams, while in certain dyspeptic conditions it 
may reach 14 to 20 grams When habitual constipation is present the weight 
falls to 5 5 or as low as 2 6 grams Even the last figure, however, represents 
enormous numbers of organisms Strasburger has estimated the daily 
output at 128,000,000,000 

Distnbution of Bacteria m the Intestines. — Billroth recognized 
that there are far more bacteria m the large than m the small bow^el 
Systematic examinations show a progressive increase m number from the 
duodenum to the large intestine The duodenum and jejunum may be 
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entirely free bi\ hours after meals (Cushing and Livmgood) The use of 
sterile food and care of the mouth for a few days Before operations on the 
duodenum and jejunum enabled these investigators to secure a sterile condi- 
tion of these parts of the intestinal tract Below the jejunum bacteria are 
probably never absent after birth 

The kinds of bacteiia as well as the number vaiy m different parts of 
the digestne tract This is doubtless due to changes m the conditions m 
different situations The gastiic secietion, the bile, and the pancreatic juice 
have probably only a moderate eftect in destroying bacteiia ingested with 
food Smith and Tennant claimed that the secretions of the intestinal 
mucosa have an inhibitory effect on the multiplication of bacteria The 
condition of the intestinal contents with reference to the process of digestion 
and the presence or absence of oxygen are othei factors that have an influence 
on the number and kind of organisms present m diffei ent localities Herter 
has shown that the conditions are piacticalty anaerobic below the middle 
of the small intestine, i\hich accounts for the presence of anaerobic forms 
m the lower bowel 

The organisms generally found in the duodenum and jejunum are various 
forms of micrococci and othei varieties sw^allow'ed with food or saliva 
In the lower part of the small intestine are found the obligate intestinal 
bacteiia which belong respectivelv to the groups Bacilhis lactis aoogenes, 
B coh, and B bifidus commwiis These forms remain as permanent 
inhabitants and are not dependent on ingestion with food Although capable 
of exercising pathogenic properties under certain circumstances, they are 
ordinarily so adapted to the organism and it to them, that their presence is 
devoid of any pathological effects An evidence of their adaptation to the 
organism is seen m the fact that the serum of normal individuals has little 
agglutinative influence on these organisms Although within the intestinal 
tract, they are practically outside the body, and wdiatever products are elabo- 
rated bj their growth apparently have little effect on the system The most 
abundant of the three forms of microorganisms named is the colon group 
It IS usually held that these are most abundant m the large bowel, but Cushing 
and Livmgood found the maximum just above the ileoccecal valve Their 
number decreased decidedly m the colon 
Among the forms met wuth in the loiver small intestine and in the large 
bow^el are certain anaerobes, notably B putrificus and T aerogenes capsulatu 9 
Recently considerable attention has been given to the possible pathological 
results of the growth of such forms (Metchnikoff, Herter) 

Many other microorganisms have been found in the intestinal tract under 
seemingly normal conditions Most of these are closely allied to one or other 
of the forms alluded to Matzuschita isolated 44 varieties of bacteria from 
48 specimens of faeces 

Influence of Age on the Kind and Number of Bacteria — The 

meconium before birth is sterile Very soon after birth microorganisms are 
swallowed or enter the anus, and a considerable flora is soon present In 
nurslings the Bacillus hifidais is the most abundant form m the large in- 
testine, the Bacillus coh being less numerous In bottle-fed children the 
dominant form, as in adults, is B coh (Herter) 

In adults and the aged the putrefactive organisms are more common, and 
as a rule putrefactive processes in the intestinal tract are more readily 
developed and more intense 

^0L V — 22 
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The Significance of Bacteria in the Intestinal Tract.— Are bacteria 
m the intestines to be regarded as a normal condition and necessary to life? 
Nuttall and Tliierfelder kept young guinea-pigs, that had been removed 
from the maternal uterus by Caesarean section under aseptic precautions, 
for some weeks in a sterile condition by feeding sterile food and allowing 
only sterile air to reach them The animals gained weight and m every 
way developed as well as the controls It has been claimed by Levin, but 
disputed by Chauveau, that polar bears in the Arctic region have no bac- 
teria in their intestines On the other hand, conclusions the reverse of 
those of Nuttall and Tliierfelder have been ariived at by some other investi- 
gators, who found that animals did not develop m a normal manner when 
kept free of bacteria (Schottehus, Madame Metchnikoff, hloro) Pasteur 
and Nothnagel believed that bacteria are essential to physiological life, and 
certainly, whether essential or not, they are universally present and exercise 
a distinct effect on the mtra-mtestinal processes both physiological and 
pathological 

The role of bacteria in the conversion of bile pigments into urobilin, the 
final decomposition of products of proteid digestion by bacteria, the possible 
presence of enterokmase of bacterial origin (Dellezenne, Bieton), and other 
evidences of the part played by bacteria in what appear to be purely physio- 
logical processes may be recalled 

Under ordinary conditions the bacteria of the faeces are practically all 
dead Klein estimated that little over 1 pei cent are living forms, and 
Strasburger found even a lower proportion The eauses of this practical 
sterilization of the fceces have not yet been determined with certainty Pos- 
sibly the changing reactions and other conditions at the different levels of 
the bowel may play some part, as may also influences exerted by the bowel 
wall and its secretions Perhaps products of the bacteria themselves occasion 
their own destruction 

Defensive Role of the Intestinal Bacteria — Theie is considerable 
experimental and clinical evidence to prove that the normal intestinal flora 
IS useful in protecting the individual against accidental pathogenic invaders 
There seems to be little doubt that B coh and B hifidus exercise some 
inhibitory action on the giowth of pathogenic organisms such as the putre- 
factive anaerobes and various specific pathogenic foims Conradi and 
Kurpjuweit attribute this effect to antibacterial substances elaborated by the 
B coh They believe, also, that the same substances destroy the organism 
itself, thus accounting for the nearly sterile condition of the feeces Lactic 
acid formed in the intestinal tract or swallowed with food may exercise a 
restraining influence on the growth of pathogenic (putrefactive) organisms 
This may explain the controlling influence of a milk diet observed clinically in 
cases of intestinal putrefaction 

Conditions Influencing Increased Growth and Virulence of Intes- 
tinal Bacteria — Various digestive disturbances may increase the growth of 
bacteria by causing larger amounts of nutritious material to pass down to 
the lower bowel In habitual constipation, when practically all absorbable 
material is taken up in the small intestine, the number of bacteria m the 
faeces is the lowest met with under any conditions The total bacterial out- 
put was found to be as low as 2 6 grams as against as much as 20 grams m 
dyspeptic conditions and 8 grams in normal persons (Strasburger) Ex- 
cessive feeding acts in the same mannei as digestive disturbances, and m 
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part as a result of the dyspeptic conditions caused by it Catarrhal conditions 
of the bo^\el, the result of excessive multiplication of the bacteria or occur- 
ring independently, favor further increase of bacterial groi\th and increased 
virulence of the organisms tVhen ulcerations, erosions, or other lesions of 
the mucous membrane are present, the ordinarily harmless intestinal bacteria 
may gam access to the tissues and may occasion local or general infections 
Sometimes a symbiotic relationship is established between different bacterial 
forms or between bacteria and protozoa like the entamoeba coh The 
Bacilhis coh, for example, is said to grow m virulence m the presence of 
stimhylococci and streptococci (Coco) 

Pathogenic Organisms m the Intestinal Tract. — Among the impor- 
tant organisms of certain patliological significance are the tubercle bacillus, 
the typhoid bacillus, and the various forms of the paratyphoid and paracolon 
groups, the dysentery bacillus, the cholera bacillus, streptococci and staphy- 
lococci, and the Bacillus boiuhnus The Bacillus coh in some cases 
undoubtedly acts in a pathogenic manner within the intestinal tract, for 
some cases of systemic infection, as well as inflammatory conditions of the 
gastro-intestinal tract, are occasioned by this organism 

Other less frequent invaders sometimes cause pathological results Among 
these may be named the Bacillus pyocyaneus, various micrococci, and 
probably certain anaerobic organisms like the Bacillus aeiogenes capsu- 
latus, the Bacillus bifidus, and the Bacillus puinficus Certain rare forms 
of bacterial infection, such as glanders, anthrax, actinomycosis, and leprosy, 
may be mentioned here Their discussion is appropriately considered m 
other volumes 

Olmical Results of Bacterial Invasion of the Intestines.— Leaving 
out of consideration the definite infections of the intestinal tract, certain types 
of intestinal and systemic derangement may be recognized as resulting from 
invasion of the intestinal tract by different forms of bacteria which do not 
occasion special diseases Herter {Bactenal Injections of the Digestive 
Tract, 1907) has recently classified these in three groups (1) The indolic 
type of intestinal putrefaction, (2) the saccharobutyric type of chronic 
intestinal putrefaction , (3) a combined type 

The indolic type appears to be occasioned mainly by the action of the 
colon bacillus group, although other organisms may play some part The 
colon bacillus alone cannot break up native proteids, and must, therefore, 
act in conjunction with the digestive secretions or putrefactive bacteria, 
such as, e g ,B putrificus This type of intestinal putrefaction is frequently 
associated ivith obstruction of the bile duct and pancreatic diseases, as well 
as v'lth occlusion of the small intestines Herter also calls attention to 
its occurrence in cases of marantic children The most distinctive diag- 
nostic featui e is the increase of ethereal sulphates in the urine, the proportion 
of these to fixed sulphates being from 1 to 7 up to 1 to 4 Intestinal distention. 
Weakness, irritability, and other nervous manifestations are met with in 
these cases 

The saccharobutyric type appears to be due to the action of anaerobic 
organisms, especially the Bacillus aerogenes capsulatus The Bacillus putri- 
jicus may, hou ei er, also be associated w ith it Gaseous distention and in- 
testmal irritation following the use of carbohydrate foods, and the passage 
o liglit-cobred stools v ith great excess of gas, are among the clinical indi- 
cations ihe condition occurs more commonly in adults than in children. 
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and occasions general weakness, various nervous symptoms, and some- 
times high grades of anaemia approaching the type of pernicious anaemia 
Loss of V eight and general loss of vigor are not unusual 

The third type, representing a combination of the other two, presents also 
a combination of the clinical features The distinction largely depends 
upon the examination of the faeces and the association of high grades of 
mdicanuria Nervous symptoms are apt to be early m appearance and 
conspicuous, and later, anaemia becomes a striking feature The patient 
finally falls into a condition of chronic invalidism 

Treatment of Bacterial Invasions of the Intestmal Tract —The 

problem of disinfecting the gastio-mtestmal tract has occasioned much discus- 
sion, but still remains practically unsolved The most important element m 
treatment is the proper regulation of diet and the avoidance of all infection 
of food This involves the avoidance of all putrefactive contamination of 
food by proper care m its preservation and preparation, and the withdrawal 
of such articles as cheese, uncooked fiuit, or milk The caieful cleansing 
of the mouth is also an important element 

The quantity of food consumed is of impoitance Excessive eating occa- 
sions the passage thiough the intestmal tract of increased quantities of un- 
absorbed material and favors bacterial multiplication A strict regulation 
and limitation of the diet is, therefore, desirable, and remedies such as 
hydrochloiic acid, pepsin, pancreatm, and the like, which aid digestion, 
may prove beneficial Sometimes an exclusive milk diet is useful, particularly 
when albuminous decomposition or putief action is conspicuous In other 
cases, a strict limitation of carbohydrate foods is required No general 
rule, however, can be laid down, as the features m individual cases vary 
widely 

Intestmal antiseptics of various sorts have been tried, but so fai none can 
be said to have a generally useful effect Small doses of calomel may be 
helpful, on account of their laxative as well as their antiseptic mfiuence 
Other laxatives or purgati\es may be tempoiarily beneficial, by cleansing 
the intestinal tract Strict antiseptics like betanaphthol, ichthyol, resorcin, 
salol, creosote, etc , have all been tried, but appear to exercise little, if any, 
useful effect Sometimes, as Steele has shown, these remedies may cause 
more injury to the mucous membrane than to the bacteria, and may, there- 
fore, increase, rathei than decrease, the number of organisms and the 
activity of the putrefactive process 

Sometimes astringent remedies, such as bismuth, sulphur, and tannin, 
may have a useful effect, probably because they influence the intestinal 
mucous membrane m a beneficial manner 

Recently renewed attention has been called to the possibility of influ- 
encing intestinal fermentation and putrefaction by the administration of 
cultures of bacteria An old method was to administer brewer’s yeast 
hlore recently, Brudzmski, Metchmkoff, and Tissier have employed 
cultures of organisms that occasion lactic acid fermentation The same 
principle applies to the administration of sour milk, buttermilk, koumyss, 
and similar preparations The value of this form of treatment has not yet 
been determined It is doubtful whether the extiavagant claims recently 
put forward will be substantiated by further investigation 
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GASEOUS DISTENTION OF THE INTESTINES 

The terms meieousm and tympamtes ha^m been applied to the occurrence 
of abnormal quantities of gases m the intestines, the former signifying 
acute, the latter chronic distentions Normally there is always a certain 
amount of gas in the bowels, consisting of the constituents of atmospheric air 
that have remained unabsoibed after having been swallowed, and other gases 
derived from the blood or from fermentative processes in the intestines 
Among the gases present aie oxygen, hydrogen, ammonium, carbon dioxide, 
methane, and sulphuretted hydrogen The oxygen is mainly that winch 
gains access to the bowel from atmospheric air swallowed with food It is, 
however, readily absorbed, and, consequently, disappears in the small 
bowel, the large intestine being practically free of it (Hertei) Carbon 
dioxide IS largely deiived from the blood, and the other gases are mainly 
derivatives of fermentative processes The amonnt of gas normally present 
IS small, and is regulated by the absorptive processes and the discharge of 
any excess from the stomach or bowel Abnoimal accumulations may be 
due to increased swallowing of air, to acti\ e gas formation within the bowel, 
and to interference with absorption or escape of the gas from the intestinal 
tract 

Increased swallowing of air sometimes occurs as a nervous disorder m 
hysteiicdl persons, and has been designated by the term acwphagia In 
some cases the patient constantly oi repeatedly swallows air in a noisy manner, 
tlie swallowing being interrupted by occasional noisy eructations Disten- 
tion of the stomach first occurs, and later, some of the air passes into the 
boivel 

The formation of abnormal quantities of gas by fermentation is a frequent 
accompaniment of cataiihal conditions of the bow'el and of functional in- 
testinal indigestion Various forms of fermentation may occur, such as 
those affecting principally carbohydrates, or others m ivhich proteids or 
fats are involved Sometimes such fermentative or putrefactive conditions 
are excited by indiscretions in diet, as wdien the patient eats excessively of 
readily fermentable food With many individuals, milk is a common cause 
of the condition 

Gaseous distention due to failure of absorption or inadequate discharge 
of gas from the bowel is common in vaiious intestinal diseases Such dis- 
tentions are habitually met ivith in cases of partial or complete intestinal 
obstruction In these cases the interference w'lth the discharge of gas from 
the bowel is the important factor In catarrhal inflammations and intense 
congestions the accumulation of gas is due largely to the failure of absorp- 
tion This IS strikingly illustrated m cases m which a portion of bow^el 
strangulated by lolvulus becomes enormously distended The gases m 
sucli instances are partly due to fermentation wnthin the loop, partly to the 
liberation of carbon dioxide from the blood of the intestinal vessels and to 
the stagnation of the circulation pi eventing reabsorption 

In peritonitis and in certain conditions of nervous or functional w'eakness 
of the intestinal walls, gaseous distention results from the inability of the 
bowel to remoie the accumulations 

In h'^ sterical individuals, and sometimes m persons not manifestly hyster- 
ical, extreme distention of the abdomen or localized gaseous distention may 
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occur The name 'phantom iimoi has been applied to this condition In 
many cases it is paioii^'smal and transient, but sometimes it proves quite 
lasting Many of the instances, however, of supposed chronic phantom 
tumor have doubtless been cases of idiopathic dilatation of the colon The 
explanation of phantom tumors has occasioned some difBculty There is, 
probably, m most cases, an actual increase in the amount of gas, but the 
distention is, m part, more apparent than real, being dependent to some extent 
upon contractions of the diaphragm and of the abdominal muscles, causing 
a greater distention of parts of the abdomen In other cases, a paresis of 
the abdominal muscles doubtless plays a part The administration of anaes- 
thetics frequently relieves phantom tumois immediately 

S3nDiptOinS — The important symptom of meteorism, or tympanites, is 
the distention of the abdomen This is usually uniform, but in some cases 
it affects limited portions of the bowel, and therefore of the abdomen, more 
than others Localized collections of gas are not infrequent m association 
with organic conditions of the bowel The degree of distention may vary 
from slight fulness to enormous enlargement, the amount depending upon 
the resistance offered by the bowel itself and by the abdominal walls Sub- 
jective symptoms are rarely wanting In acute cases there is often marked 
discomfort or seveie colicky pain In the more chronic forms constant 
slight abdominal distress, accompanied from time to time by exacerbations 
of distention, is complained of Loss of appetite, coated tongue, nausea, 
and a tendency to vomiting after slight indiscretion m diet, and otlier evi- 
dences of disordered digestion are fiequent General symptoms, such as 
drowsiness, hstlessness, and a variety of nervous manifestations, including 
headaches, neuralgias, and even pronounced neurasthenic symptoms, are 
common 

On physical examination, the abdomen presents a certain type of elastic 
resistance that is usually quite characteristic, and on percussion the deep note 
of tympany is more or less pathognomonic The liver and spleen may be 
displaced, and their normal aieas of dulness obscured or almost obliterated 
This IS particularly important m the case of the liver, on account of the possi- 
bility of mistaking tympany for the accumulation of gas m the peritoneal 
cavity 

In extreme cases the diaphragm is forced upward, and the heart may be 
displaced, sometimes to the extent of two or three intercostal spaces, and the 
bases of the lungs may be somewhat compressed In these instances 
signs of pulmonary and circulatorj'^ embarrassment are usually present 

In cases of phantom tumor symptoms may be wanting, or the patient may 
complain of various subjective manifestations A local gaseous distention 
may simulate an actual abdominal tumor When the distention is extreme 
and the noimal tympanitic note giv'es place to a duller tone on percussion, 
the simulation of a tumor may become quite confusing 

Diagnosis — ^The diagnosis of meteorism rarely occasions difficulty 
The important question m the diagnosis is to determine the cause, and this 
requires a careful consideration of the many conditions m which such dis- 
tention may occur 

Treatment — In cases of moderate intestinal distention due to irritative 
and fermentative conditions m the bowel, restriction and regulation of the 
diet may speedily relieve the condition Remedies may, however, be re- 
quired to reduce the distention more speedily Various carminatives, such 
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as oil of pepperinint, menthol, chloroform, Hoffmann s anodyne, asafoetida, 
and the like, are employed for tins purpose It is claimed that sorne of 
these have the effect of promoting absorption of the gas In general, how- 
ever, their effect seems to be to cause eructation or discharge from the bowel 
Sometimes the use of laxatives or purgatives may be beneficial, but usually 
evacuation of the bowels is best accomplished by the employment of enemata 
containing asafoetida or turpentine m saline solutions, soapsuds, etc 
When the distention is excessive, a rectal tube may be useful m causing a 
rapid discharge of gas 

The peristalsis of the bowel may be stimulated m cases of muscular or 
nervous atony by the use of eserine Hypodermic injections of the sulphate 
of eserine, in doses of gr 'h> repeated at intervals of three or four 

hours, sometimes act promptly and most satisfactorily 
Puncture of the distended bowel with a hollow needle has been practised 
in some cases, but is a dangerous mode of treatment and cannot be advised 


INTESTINAL INDIGESTION 

This term is preferable to the name intestinal dyspepsia, sometimes ap- 
plied to it, because the latter suggests the gastric digestion rather than that 
of the intestines In a broad sense, intestinal indigestion may be used as 
a term denoting any form of interference with the normal intestinal functions, 
but it is more properly restricted to functional derangements, rather than to 
such as may attend organic disease of the bowel In inflammatory condi- 
tions of the intestines, in obstruction, m cases of ulceration, tumors, and 
the like, the normal digestive processes and absorption are interfered with, 
but these are properly considered as direct consequences of organic troubles 
Leaving such cases out of consideration, there remains a group of conditions 
m which, n ithout gross organic disease, disturbance of the intestinal func- 
tions IS met with 

Etiology — ^Functional intestinal indigestion may be due to (1) lack of 
bile and pancreatic juice, (2) lack of secretion of the intestinal ferments 
proper, (3) bacterial fermentative processes 

Attention is directed to the eftects of the withdrawal of biliary and 
pancreatic secretion, in the discussion of fatty stools, acholic stools, and 
diarrhoea Usually, in the consideration of intestinal indigestion, these 
conditions are not taken into account 

Unfortunately, very little can be said regarding the functional results of 
insufficient secretion of intestinal ferments proper That these secretions 
play an important role in the functions of the intestinal tract is entirely 
probable, m vieiv of our present knowledge, but the clinical significance of 
derangement of these secretions has not yet been determined with any 
definiteness 

Disturbance of the intestinal digestion may be a secondary result of the 
disorders of gastric digestion In cases of hyperacidity of the gastric contents 
the alkalinity of the bile and pancreatic juice may be insufficient to neutralize 
the acidity of the chyme, in consequence of wdnch the reaction of the contents 
of the duodenum and jejunum remains acid, instead of being alkaline This 
interferes with the normal pancreatic digestion, and at the same time sub- 
jects the mucosa of the upper small intestine to an irritation that may be 
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sufBcient to produce an actual catarrhal inflammation A similar elTect may 
follow insufficient secretion of bile and pancreatic juice, in winch case the 
normal acid chyme may fail of neutralization Much more common than 
either of these occurrences is the development of acidity m the small intestine 
as the result of bacterial invasion This is very commonly met with in m~ 
infants and children Bacterial decomposition of milk and othei foods 
may occasion the formation of lactic, acetic, and other acids, and may thus 
interfere with pancreatic digestion and, at the same time, occasion irrita- 
tions of the mucosa of the small bowel 

The effects of these conditions, all of which are alike in the faet that the 
contents of the uppei bowel are acid, are, flist, an mteiference with normal 
intestinal digestion, second, an increased liability to bacterial activity, and 
third, irritations of the mucosa 

Symptoms. — The symptoms usually met with are partly gastric and 
partly intestinal Among the gastric manifestations, nausea, vomiting, 
flatulence, and sensoiy disturbances, such as lieavihess or pain, may be men- 
tioned Among the intestinal manifestations aie gaseous distention and 
diarrhoea The acid contents provoke an irritation of the upper bowel 
and the formation of excessive quantities of mucus At the same time, 
peristalsis is increased by the irritation, and the semifluid contents of the 
upper bowel are hurried into the lower bowel and discharged befoie normal 
mspissation and chemical changes have time to occur The stools, therefore, 
are acid, instead of alkaline, and frequently cause marked irritation of the 
rectum and anus In children this becomes an important symptom, and 
intense irritation, sometimes extending to a considerable distance over the 
buttocks, may be met with The movements aie usually somewhat tena- 
cious, on account of the admixtuie of excessive quantities of mucus, and 
commonly present a greenish color, on account of the presence of bacterial 
pigments or of unaltered bile In a special form desciibed by Schmidt, 
under the name of intestinal fermentative dyspepsia, the stools are of very 
light color, foamy, and of a musty or sour odor, due to the presence of 
butyric acid 

When functional intestinal indigestion persists, the irritation of the bowel 
readily passes into a condition of catarrhal inflammation 

Diagnosis — ^The diagnosis of intestinal indigestion often presents great 
difficulty III some instances the symptoms are vague and indistinct, and 
it may be difficult to determine that a continuous tendency to intestinal 
flatulence and slight disorder of the bowel is due to a piiiely functional 
disturbance rather than to organic disease In more acute cases, especially 
those occurring in children, the evidence is more trustworthy The occur- 
rence of mucous, gelatinous stools of green color, acid reaction, and sour 
or musty odor, is strongly significant of the foim of disease now under 
eonsideration It is always difficult, however, to determine that an aetual 
catarrhal enteritis has not supervened 

Treatment — ^The treatment of this eondition requires close supervision 
of the diet In the beginning of acute attacks, the -withdrawal of all food 
may be advisable In children, as well as in adults, the substitution of 
albumin water, bioths, soups, or barley -w^ater for the ordinary diet, and 
espeeially for a milk diet, is advisable Later, the food should be legulated 
aceordmg to the nature of the case Sometimes, when fermentative pro- 
cesses and gas-formation are conspicuous, it is best to use only animal 
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food, such as eggs, soups, jellies, and gelatin preparations, while in other 
cases, m uhich dlbumin decomposition predominates, gruels, cereals, and 
farinaceous foods generallj , with smallei amounts of albuminous food, 
should be given 

The medical treatment is direeted to the evacuation of the contents oi the 
intestines and the removal of fermenting material A full dose of castor oil, 
or repeated small doses, may accomplish this purpose Calomel in small 
amounts (gr to gr -j^), two or three times daily, may exercise an anti- 
septic efiect, as well as a slightly laxative influence Other remedies like 
salol, betanaphthol, guaiacol carbonate, and ichthyol may be useful as 
antiseptics After the upper bowel has been freed of fermenting contents, 
bismuth, chalk mixtuie, or other mild astringents may be desirable to allaj 
any existing iriitation and check the tendency to further diairhcea Pan- 
creon, prepared by tieatmg pancreatm with tannin, is recommended when 
intestinal indigestion is due to decreased secretion of pancreatic juice It 
IS administered dissolved m water before meals m a dose of gr vj (gm 0 4) 

In cases in which gastric disorders have preceded the intestinal disturb- 
ance the treatment should be directed primarily to the condition of the 
stomach Further discussion of the treatment of bacterial disturbances 
of the bowels will be found in the section on Bacteriology of the Intestinal 
Tract 


INTESTINAL COLIC 

Definition — ^The term intestinal colic should be restricted to attacks of 
paroxysmal intestinal pain caused by violent tonic contractions of the bowel 
resulting from undue stimulation of the intestinal nerves or from obstructive 
conditions The more or less eontinuous pain and tendernesk of inflam- 
mation either of the bowels oi peritoneum, and the purely neuralgic pain 
{cnteialgm, in the strict sense) occasionally met with m persons suffering 
from organic or functional nervous diseases should not be included undei 
the head of colic 

Etiology — ^The immediate cause of the pain of colic is the excitation of 
the intestinal nerves and the violent tonic contraction of the bowels caused 
by irritating intestinal contents or by obstructive conditions The cases 
may be divided into those m which there is mainly functional disturbance 
and those associated with oiganic conditions 

Cohe Due to Functional Disturbances — Some persons are so sensitive that 
even when the food or other ingesta are wholesome, slight causes such as 
exposure to cold, fatigue, anger, fright, or other emotional conditions occasion 
attacks of colic It is probable that under these circumstances digestion and 
absorption of food products are interfered with, fermentation or putrefaction 
occurs, and iiritation of the intestinal nervous mechanism takes place More 
commonly, colic results fiom a definite error in diet The eating of coarse 
foods, unripe fruit, indigestible substances of all sorts, especially if in exces- 
pi e quantitj , is perhaps the commonest cause The drinking of cold water, 
beer, or other liquids at the same time may add to the disturbance, or may 
alone suffice to bring on an attack Developmental conditions causing 
lunctioridl a eakness or chronic conditions of the bowel, such as partial sten- 
osis may predispose to attaeks of colic under relatively slight provocation, 
such as overeating In uifants or voung children the connection between 
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dietetic errors and colic is nearly always apparent Frequently such co- 
operating causes as exposure to cold, fatigue, or emotional disturbances 
may play an important etiological part Idiosyncrasy also contributes, 
some persons finding it impossible to eat certain, usually wholesome, articles 
of food without suffering an attack" Whether the ingested food is inherently 
irritating or is rendered so by the conditions of the patient at the time, or 
his idiosyncrasies, the result is a violent irritation ot the nerves of the in- 
testines and a forcible con ti action of the muscles of the intestines which causes 
the painful paroxysms If the amount of food residue and gaseous accumu- 
lations m the intestinal canal is excessive, the obstacle thereby offered to the 
conti actions of the bowel becomes an added cause of pain Nearly always 
some sort of obstacle to the free movement of intestinal contents is more or 
less responsible for attacks of colic In some cases violent irritation of 
highly noxious substances may occasion a spasm or paresis of a segment 
of bowel which thus becomes practically a seat of obstruction Mere dis- 
tention of the bowel by gases does not occasion colicky pain, as may be seen 
in the comparative freedom from all pain in cases of quite marked meteorism 
and the different type of discomfort or pain m cases of excessive distention 

Certain special substances may act m a direct way upon the nervous 
mechanism of the bowel This is seen in the intense colic of lead poisoning 
and the colicky pains caused by certain laxative medicines Occasionally 
infectious diseases, such as influenza and malaria, begin with an attack of 
colic, which may perhaps be due to disturbance of digestion at the onset of 
the disease or to some special effect of the disease itself 

Formerly much was said about iheumatic colic The cases so designated 
were cases of colic following exposure to cold and associated with more 
or less muscular soreness Some of these doubtless were simply instances 
of painful Conditions in the abdominal walls, others cases of colic due to 
intestinal indigestion, fermentation, etc , following the eating of indigestible 
food, and exposure It is doubtful if any of the cases were instances of 
“rheumatic colic” in a proper sense 

Fsecal accumulations may cause purely functional colic, although they are 
usually associated with some organic condition When a considerable im- 
paction has occurred, the peristaltic efforts of the bowel above the accumu- 
lation become more and more severe until finally tonic contraction ensues 
and an attack of colic results Neglect in the regular evacuation of the 
bowels and overfeeding are common causes of this form of colic m some 
persons 

Colic Due to Orgamc Conditions — Foods may prove so irritating to the 
bowel that an actual catarrhal inflammation is occasioned This happens 
quite frequently in children when tainted milk is taken and in adults when 
bacterial decomposition causes putrefactive changes The catarrhal inflam- 
mation adds to the irritability of the intestinal nerves and increases the 
tendency to an attack of colic Ulceration of various sorts of the large or 
small intestine, such as tubeiculous, typhoidal, stercoral, or simple follicular, 
may occasion genuine attacks of colic The association of colic with ap- 
pendicitis IS exceedingly common, and may be due to violent contractions 
of the appendix itself (appendicular colic) or of the ileum or colon All these 
inflammatory lesions may excite tonic peristaltic contractions, and the partial 
obstruction at the site of inflammation increases the obstacle to the move- 
ment of the intestinal contents from above The association of attacks of 
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colic with various forms of acute and chronic intestinal obstruction n ill be 
considered in the discussion of that condition 

Symptoms — ^The ordinary attack of intestinal colic due to functional 
disorder of the bowels is usually sudden in onset, beginning with violent 
ciamp-like pains in the umbilical region which spread in various directions 
As the peristaltic movements advance from one part to another the patient 
experiences a change in the position of the pain, and there may be at the same 
time a sense of movement of gases from one coil of intestines to another 
In very severe attacks the pain is more fixed and cannot be definitely local- 
ized The patient at first moves from side to side, draws up his leg, and 
presses his hands or a pillow against the abdomen, and finally assumes a 
constant position with thighs flexed toward the abdomen Pressure usually 
affords relief, but if inflammatory conditions of the bowel are present, pres- 
sure may increase the pain In young children an attack of colic is indicated 
by crying, restlessness, drawing up of the legs, violent contractions of the 
facial muscles, and later by abdominal distention Rumbling sounds or boi- 
borygmi may indicate the movement of gases in the bowels Usually attacks 
of colic subside after a duration of from a few minutes to some hours, and 
when gas has been discharged or the bowels evacuated In severe cases 
the attacks may continue unabated for several or many hours and the patient 
may grow faint or suffer partial collapse, breaking out into a cold sweat and 
growing quiet from exliaustion Severe attacks may also be attended with 
nausea and vomiting or repeated retching The temperature m functional 
colic is usually little altered, but a moderate degree of fever is not uncommon 
After relief from the primary attack, exacerbations and remissions may 
follow until the bowels have been thoroughly evacuated or the irritation 
otlieru ise removed A certam amount of abdominal soreness and tenderness 
may remain after the attacks have ceased and a return to normal intestinal 
conditions may be delayed for several days 
The bowels at the onset of colic are usually constipated When relief 
begins there is usually some discharge of flatus and evacuation of the lower 
bowel, later, a diarrhoeal condition may follow, particularly if catarrhal 
inflammation has accompanied the attack or occasioned it 
Attacks of colic in which the irritation has been sufficient to cause an 
inflammatory condition are more severe and lasting than those m wdiich the 
derangement is only functional Disturbances of the stomach, abdominal 
distention, SOI eness and fever are also more likely to occur in these cases, 
and after relief from the acute condition tenderness and pain, diarrhoea, and 
sensitiveness of the bow'els are apt to persist for some time The symptoms 
of such cases wull be more appropriately described under the head of catarrhal 
inflammation of the bow'els 

Colic, associated wnth organic diseases of the bowels, such as intestinal 
obstruction from carcinoma, bands, internal hernia, fsecal impaction, etc , 
w ill be considered in the discussion of those conditions 
Enieralgia or neuralgia of the intestines in the strict sense is a rare condi- 
tion, and to be distinguished from colic by reason of the fact that it is prob- 
ably not dependent on a tonic intestinal contraction, but rather on a direct 
painful irritation of the intestinal nen es Such a condition occurs m hysteri- 
ral persons and in association w ith tabes and other organic spinal diseases 
1 he attacks are sudden and se^e^ely painful, but unattended with the 
usual indications of colic There is intense sensitiveness on pressure, and 
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relief occurs independently of evacuation of the bowels The general 
appearance of the patient suggesting a neurotic oiigin of the pain is moie or 
less characteristic 

Diagnosis. — It is often exceedingly difficult to determine the nature of 
an attack of abdominal pam having the general features of intestinal colic 
The serious charactei of other conditions which simulate its features requires 
that these be caiefully considered before an attack is regarded as simply 
intestinal colic Among othei conditions, biliary, renal, and uterine colic 
must be thought of, the similarity in the symptomatology of rupture of a gas- 
tric or duodenal ulcer must be remembered, and above all else, on account 
of its frequency and seiiousness, appendicitis must be kept in mind The 
last-named offers the greatest difficulty, but if local pain, tenderness and 
rigidity, fever, leukocytosis, maiked gastric symptoms, obstinate consti- 
pation, disturbances of the pulse, and the general condition of the patient 
be carefully considered, a mistake m diagnosis is not likely to be frequent 

Ceitam less frequent conditions may require consideration Among these, 
acute pancreatitis, the passage of a pancreatic calculus, embolism or throm- 
bosis of the mesenteric vessels, and inferred pains, such as those occasionally 
expeiienced m the abdomen m cases of thoracic diseases, as pneumonia, 
pleurisy or angina pectoris, or m pelvic diseases, must be remembered 
The onset of acute intestinal obstruction must be carefully distinguished 
Usually the failure to relieve the atbick by simple measures establishes the 
diagnosis 

In cases of chronic intestinal obstruction the significance of attacks of 
colic may be overlooked A partial obstruction may be unattended with 
marked symptoms until an attack of acute colic occurs The possible associa- 
tion of this with a chronic condition may be suggested by the age and general 
physical conditions, at all events, the possibility of a merely symptomatic 
colic must be lemembered 

Treatment. — Intestinal colic readily subsides when the bowels are 
evacuated and the local irritation is controlled by various warm applications 
and by the use of sedatives If the diagnosis is assuied, the bowels may be 
emptied by the use of a large injection of warm water or soapsuds, to which 
castor oil or sweet oil may be added, or by the administration of a dose of 
castor oil if the stomach permits Salines, calomel, or other purges may be 
used if the urgency of symptoms does not require speedier agents 

Small doses of opium or morphine not only allay pam, but lelax spasm, 
and thus sometimes aid in securing purgation Various carminatives, such 
as spirits of chloroform, oil of peppermint, menthol, or camphor water may 
be combined with opiates, especially when gaseous fermentation is present 
A prompt hypodermic injection of morphine followed by measuies to relieve 
the bowels may cut short an attack of threatening severity 

Local measures, such as hot-vater bags, hot fomentations, poultices, etc, 
give relief, and by relaxing spasm may secuie evacuation of the bowels 

In children, hot applications applied locally, hot baths, carminatives with 
paregoric, mild laxatives, such as castor oil with paregoric, magnesia, calo- 
mel, and enemata suffice for severe attacks, while the milder paroxysms 
are relieved by using soda mint, oil of peppermint, aromatic spirit of am- 
monia, or Hoffmann’s anodyne 
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LEAD COLIC 


A peculiar foim of colic is that ^\h^ch is met with in subacute lead poison- 
ing, and commonly known as lead colic, painter’s colic, etc In this form, 
the important symptom is intense ciamp-hke pain attended with obstinate 
constipation The abdominal muscles are found rigid and contracted, so 
that the abdomen is flat oi even hollow Other indications of lead poisoning 
are commonly piesent, such as ashy pallor and more or less decided amemia, 
111 V Inch a pionounced leduction m the percentage of hsemoglobin and the 
occurrence of marked changes m the led coipusclcs (such as loss of color, 
polyclnomatophiha, pigmentaiy degeneration, and nucleation) are conspicu- 
ous A blue hue of discoloration along the edges of the gums v here they 
]oin the teeth is almost pathognomonic Paialysis of the extensor muscles 
of the foieaim, causing the chaiacteiistic wrist-diop, may or may not be 
piesent It rarely attends the caily attacks of colic, but is quite usual 
m recuiient paioxysms Duimg the attack of colic, the pulse has a peculiar 
wiry hardness, indicating a high tension, which has been ascribed to tonic 
contraction of the bowels and consequent inci eased resistance to the ab- 
dominal circulation These symptoms, m conjunction w itli the history of 
occupation or habits, usually suffice to establish an accuiate diagnosis 
Treatment. — The treatment of lead coke is diiected to the lelief of the 
symptoms and the elimination of lead fiom the system In the early stages 
magncsu i m sulphate should be given freely foi the double pin pose of con- 
verting any soluble lead salts in the stomach or hovels into the insoluble 
sulphate and of relieving constipation At the same time opium may be 
given by the mouth oi rectum, or hypodeimics of moiplune may be used to 
allay pain and relieve intestinal ciamps and spasm Free venesection gives 
prompt lehef in some cases Iodide of potash in doses of fiom ten to fif- 
teen grains (gm 0 65 to 1) ihree times daily aids in eliminating leadfronu 
theteues 

1 f-CVj '-re c ' ^ 

, INTESTINAL HEMORKHAGE 


The terms intestinal hemorrhage and enteiorrliagia are sometimes used 
in contradistinction to the term meltena, the foimer being intended to con- 
vey the idea of mere hemorrhage from the bovel, while the latter implies 
a hemorrhagic diarrhoea It is difficult, however, to maintain this distinction 
praotically, because hemoiihages from the bov el and hemoirhagic diarrhoeas 
merge into each other v itliout any sharp line of division 

Etiology — The causes of hemorrhage from the bowel are exceedmglv 
nuinerous In some cases this condition occurs v itliout any definite organic 
lesion of the intestines, but more commonly, hemorrhage signifies some 
definite change 

Hemorrhage Hnassociated with Pathological Conditions of the Bowel — In 
association with certain hemorrhagic diatheses or diseases, such as purpura 
and scuny, and in some infections, such as septicopyiemia, yellow feier, 
and SCI ere malaria, hemorrhage may occur without preceding alteration 
in the mucous membrane of the bowel At the time of the hemorrhage, or 
before it sets in, extravasation of blood into the mucosa may occur, and the 
source of the lieniorrliage may be such an area Occasionally hemorrhages 
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occur from the mucous membrane of the bo^ el ithout leaving any trace of 
their source, and, therefore, without any discoverable anatomical lesion 
Cases of this kind have been met wnth in tuberculous individuals by Noth- 
nagel and others It has been claimed that hemorrhages of this sort may 
take place as a vicarious manifestation of menstruation This occurrence 
IS probably, however, rather rare 

Hemorrhage as the Kesult of Congestive Conditions of the Bowel — In cases 
of cirrhosis of the liver, valvular disease of the heart, and hemorrhagic 
infarction of the bowel following embolism or tlrrombosis of the mesen- 
teric vessels, hemorrhage may lesult as the consequence of the engorgement 
of the intestinal circulation Similarly, in cases of intussusception, strang- 
ulation of the bov el, or hernia, there may be hemorrhage as the result of 
overdistention of the bloodvessels 

Hemorrhage as the Result of Diseases of the Bloodvessels — The most 
frequent cause of hemorrhage from the bowels is hemorrhoids Other dis- 
eased conditions of the bloodvessels may, however, occasion hemorrhage 
Thus in aneurismal dilatations of the hepatic artery, rupture may take place 
into the bile passages, and dischaige of blood from the bowel may ensue 
Similar conditions of the intestinal vessels occur more rarely Amyloid 
degeneration of the intestinal vessels is a common cause of extravasation 
into the bowel m local or general am^doid disease In grave amemias and 
m severe infections, degeneration and rupture of the bloodvessels may be 
the cause of enterorrhagia Sometimes m the course of chionic interstitial 
nephritis considerable intestinal hemorrhage may be met w'lth, probably 
resulting from degeneration of the bloodvessels and increase of arterial 
tension 

Hemorrhage as the Result of Inflammatory and Ulcerative Conditions of the 
Bowel — In cases of gastric and duodenal ulceration and in typhoid fever 
hemorrhage occurs frequently Less marked hemorrhage often attends 
carcinomatous ulceration of the bowel, wLile m ulcers of other sorts, loss 
of blood, although less marked and conspicuous, may be met w’lth 

In inflammatory affections of the bow'el without ulceration, hemorrhage is 
much less commonly present If, how^ever, the inflammation is intense and 
the congestion is marked, some loss of blood may occur, although free hemor- 
rhage IS unusual Continued slight bleeding is caused by certain parasites, 
notably ankylostoma High grades of anaemia may result from this cause 

It IS important to recognize that m cases of gastric ulcer hemorrhage 
from the intestines sometimes occurs without any hsematemesis, and that 
the loss from the bow^el is much more pronounced in some of the cases m wdiich 
hemorrhage from the stomach also occurs 

S3niiptOIQS — Ordinarily, no difficulty occurs in the recognition of hemor- 
rhage from the bow els It may, how ever, be difficult to determine the source 
of the hemorrhage As a rule, wdien the blood comes from the colon or 
rectum, its color is a bright red, and on microscopic examination the cor- 
puscles are w^ell preserved When hemorrhage occurs fyom the upper bow el, 
unless active peristalsis causes its rapid discharge, secondary changes are 
usually observed The stools become dark and often tarry in appearance, 
and are usually highty offensive from decomposition In many cases there 
may be a gradual loss of blood from the bow^el of so slight a degree that a 
naked-eye inspection of the stools does not rcAeal any evidence of hemor- 
rhage In such cases an examination .for occult blood may show its presence 
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In cases of larger hemorrhage a microscopic examination may discover 
crystals of blood-coloring matter and dark amorphous pigment 

In cases in which inflammatory lesions, ulceration, and especially car- 
cinoma, have occasioned hemorrhage from the bowels, the blood is often 
associated nith mucus and pus, as well as with epithelial cells and other 
tissue elements 

Hemorrhage from the bowels rarely occasions pain If the loss of blood 
IS great, the symptoms are those of extensive hemorrhage from any source 
After a hemorrhage, intestinal symptoms often develop as the result of putre- 
factive changes in the blood retained m the intestinal tract Secondary diar- 
rhoea may be set up as a consequence 

Repeated small hemorrhages from the bowel, such as occur in cases of 
extensive ulceration, in bleeding piles, or when blood-sucking parasites, 
such as ankylostoma, infest the intestinal tract, may occasion extieme 
grades of anaemia, which are with difficulty distinguished from progressive 
pernicious anaemia In most cases the blood picture is that of the secondary 
amemias, but m some the resemblance to pernicious anaemia is extremely 
puzzling 

Prognosis — ^The result of intestinal hemorrhage depends entirely upon 
its cause Severe losses of blood are, of course, in all cases serious, but 
sometimes very extensive hemorrhages are followed by no material impair- 
ment of the patient’s health In cases of hemorrhoids, as well as m cirrhosis 
of the liver or other obstructions of the portal circulation, actual improve- 
ment may be observed Repeated losses of blood are of more moment, 
and when intense amemia has developed, the prognosis is always very 
grave 

Treatment. — The treatment of intestinal hemorrhage must always 
depend upon the cause, although certain general rules may be formulated 
that are applicable to nearly all cases 
Local applications of cold, such as the ice-bag, Leiter’s coils, and the like, 
are commonly employed, although their value is extremely doubtful In- 
lections of ice water into the rectum and colon may, perhaps, be valuable 
in some cases of hemorrhage from these parts, but in other instances may 
be actually harmful, by stimulating the peristalsis of the bowel 
Opium has been universally employed for its effect m controlling peri- 
stalsis and quieting the patient The judicious use of this drug is advisable 
in some forms of intestinal hemorrhage, but it should not be used to such 
an extent that the bowels are completely locked and the blood and other 
materials therefore retained and permitted to undergo putrefactive decom- 
position Astringent remedies, such as nitrate of silver, acetate of lead, 
bismuth salts, and tannic acid preparations, are sometimes useful Other 
hffimostatics, like chloride or lactate of calcium and gelatin, may be used 
In the case of the latter, peristalsis should not be checked, so that the 
gelatin maj reach the bowel promptly and in an undigested form The 
products of gelatin digestion exercise no local haemostatic eflfect — perhaps 
even the contrary, u hile the unaltered substance appears to have some influ- 
en^ in controlling hemorrhage when locally applied 
Ergot, hydrastis, and turpentine have been used m the treatment of intes- 
tinal hemorrhages, but are of doubtful value 
Cdonic douches may be beneficial when the source of the hemorrhage 
can e reached in this u ay Solutions of nitrate of silver, tannic acid, or 
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other astringents, may be employed If the hemorrhage cannot be reached, 
such injections, however, may be objectionable, because, by irritation, they 
may stimulate active peristalsis and renewed hemorrhage 


CONSTIPATION 

Synonyms — Sluggishness of the bowels, obstipation 
Definition — Infrequency in the evacuation of the bowels and a tendency 
to abnormal dryness or hardness and reduction m the quantity of the feces 
are the conditions comprised m the term constipation 

It is difficult to give a positive definition, since the physiological limita- 
tions vary widely In most healthy persons there is normally an action of 
the bowels once m twenty-four hours, and when the conditions of life aie 
uniform this occurs at approximately the same time of day When the inter- 
vals are two or three days, even though symptoms are absent, the condition 
must be regarded as one of constipation Instances, however, have been re- 
ported, such as the cases of Reichmann, in which there was but one movement 
in two or tliree weeks, the patients m the meantime presenting no symptoms 
of disease Such cases must be regaided as cases of decided constipation 
Sometimes, although the movements occur daily, the quantity is decidedly 
below normal and the character of the movements inspissated In other 
cases, by testing with charcoal or carmine, it may be found that, although 
an approximately normal movement is evacuated daily, the duration of time 
in the intestinal tract has been piolonged, so that considerably more time 
elapses between th6 ingestion of food and the discharge of the residue than 
occurs in normal individuals This condition has been defined as latent 
constipation 

Essentially, then, delay in the evacuation of food residues and abnormal 
mspissation, with a reduction m the quantity of the excreta, constitute the 
condition under discussion, whether symptoms be present or not 

Etiology — A recognition of the causes of constipation requires a Imowl- 
edge of the normal mechanism of intestinal movements and of the final 
evacuation of the fecal residues Two forms of movement have been recog- 
nized m the intestines by direct observation in man or animals when the 
abdominal cavity has been laid open, and by studies made with the aid of 
the x-rays of the movements of the intestinal contents containing non-per- 
meable substances, as bismuth subnitrate First, there may be recognized 
swaying movements (Raiser) or rhythmic segmentation (Cannon), which 
consist of contractions and relaxations of segments of the bowel parallel to 
its axis These movements occupy but a few centimeters of the length of the 
bowel, and serve the purpose of dividing the contents of the bowel into short 
segments and of thoroughly commingling the contents with the intestinal 
secretions The second form of movement or peristalsis is an alternate dilata- 
tion and contraction of the lumen of the intestinal lining as a wave of moderate 
rapidity which extends considerable distances along the bowel There is, 
as Starling observes, a contraction behind some object and relaxation in 
front, so that the contents are moved onward by the contraction The 
peristaltic wave does not run the full length of the bowel, but extends a 
certain distance and then ceases, to be renewed again and carried farther 
The movements of the intestine are caused by mechanical and chemical 
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irritations acting upon the inner lining of the bowel Solid contents, water 
and other liquids, or gases, may serve as stimulants either mechanically or 
chemically Sometimes the iiritation results from the meie bulk of the 
contents, more commonly, the mechanical nature of the contents determines 
their effect Thus, coarse and irritatmg substances and insoluble residues 
of various sorts are paiticularly exciting. Of gases, hydrogen, oxygen, and 
nitrogen are said to be indifferent, while carbon dioxide, sulphuretted hydro- 
gen, and volatile hydrocarbons stimulate activity 

The nervous stimuli proceed from the plexuses of Auerbach and Meissner 
Some difference of opinion has arisen regardmg the manner of transmission 
of the impulses from the upper to the Imvei bowel Englemann has claimed 
that the stimulus travels through the muscle cells, while Nothnagel and 
others assert that nervous paths are always necessary The movements of 
the small mtestine are undoubtedly under dnect nervous regulation, the 
impulses travelling from the spinal cord through the sympathetic plexuses 
Motor impulses reach the intestine through the vagus, and irritation of this 
causes movements of the small intestine and the upper half of the large 
Irritation of the splanchnic nerve causes inhibition oi movements, but some 
recent observers have insisted that the splanchnic also contains motor fibers 
for the longitudinal muscles Others deny any motor function to the 
splanchnic Cannon recently has shown that section of the splanchnic or 
of the vagus and splanchnic disturbs peristalsis very little The low er half 
of the large intestine is innervated through the inferior mesenteric plexus 
and hypogastric plexus 

It IS also of importance that the splanchnic nerve contains vasomotor 
fibers which cause contraction of the intestinal vessels and thus indirectly 
influence both secietion and the movements of the bowels 

The onwaid movement and eventual evacuation of the residual matters 
left in the bonds after complete digestion is the result of the peristaltic 
movements above desciibed Through this agency the contents traverse 
the small intestine in the course of a few hours and the large intestine m 
from tnenty to twenty-four hours The slower progress in the colon is 
probably the result of the frequency of antiperistaltic waves, wdiich Cannon 
has found to be the prevalent form of motion m this portion of the intestinal 
canal As a consequence of this delay the absorption of water from the 
intestinal contents takes place mainly in the colon, and the feces undeigo 
a gradually increasing solidification 

The final evacuation of the feces is caused by reflex stimuli produced by 
iriitations in the rectum resulting from the presence of feces and the direct 
voluntary expulsive effoits which involve contractions of the abdominal 
muscles 

The condition of the abdominal muscles plays a fuither part m the whole 
process of the movement of the intestinal contents m that the condition of 
these muscles and the effect of their normal contiaction influences very largely 
the activity of the peiistaltic contractions of the intestines 

It will be seen then that abnormal sluggishness in the onward movement 
of the contents of the bowels may be the lesult of (1) the character of the 
food residues, (2) weakness of the intestinal muscles, (3) weakness of the 
nervous mechanism involved in peristalsis, (4) weakness of the abdominal 
walls In addition to these causes, which operate in a functional manner, 
there are certain organic conditions which directly oppose the onward 

VOL V — 23 



354 


DISEASES OF THE ALIMENTARY TRACT 


movement of the bow'el contents The causes of constipation then may be 
considered as being functional and organic 

Functional Causes — There may be considered under this head conditions 
which produce torpor of the intestines themselves and conditions which 
cause a weakness of the diaphragm and abdominal walls, and thus lead to 
reduction in the expulsive power or indirectly to weakening of the intestines 
themselves 

Intestinal torpor may occur acutely and as a result of various nervous 
conditions Thus, as a result of fear or other emotions and nervous mani- 
festations in neurasthenia, melancholia, and the like, intestinal atony and 
constipation are not infrequent Frequently this torpor results from habit 
The normal individual tends to evacuate the bowel after the first meal of the 
day, probably for the reason that at this time the food residue of the previous 
day has reached the lower bowel and that the ingestion of food into the 
stomach, together with the change of position of a person from the recum- 
bent to the upright, and the exercise taken up Avith the day’s work, excites 
peristaltic contractions and the tendency to evacuation When, as a result 
of lack of time or inattention, this stimulus is ignored or resisted, the desire 
passes, and with repetition of such neglect, the habit of longer retention is 
established The normal stimulus from the lower bowel becomes less and 
less effective, and eventually a state of chronic constipation results Long 
retention of faecal matter in the lower bowel has the further unfavorable 
effect of causing dilatation of this portion of the bov el and an active organic 
weakening of its expulsive power In individuals suffering from long- 
continued constipation, considerable pouching of the sigmoid, descending 
colon, and rectum is not infrequent 

Diseases of the stomach frequently occasion chronic constipation In 
some instances this may be the result of the long retention of food in 
the stomach owing to the reduction of its motor power or obstruction of 
the pylorus, and the stimuli which are propagated from the stomach to the 
intestine fail of their normal effectiveness In addition, the contents of the 
stomach may be transmitted to the intestine in such condition that irritation 
of the bowel is first produced, and later spasmodic or tonic contractions cause 
the resulting constipation 

The dietetic causes of constipation are numerous and most important 
The habitual use of food which leaves little residue is a very frequent cause 
The constipating effect of a milk diet is thus explained Similarly, the use 
of highly concentrated food, such as meat, eggs, etc , with little addition of 
such substances as vegetables, which contain a relatively large amount of 
unabsorbable residue, may produce habitual sluggishness of the bowels The 
neglect of vegetables, besides causing a reduction m the amount of residue, 
has the disadvantage of removing from the dietary a large proportion of the 
neutral salts which are normally active in regulating the action of the bowels 
Occasionally the bowels become constipated as a result of the eating of 
foods which contain an excess of irntating residue, such as berries containing 
small seeds or vegetables rich m cellulose This form of constipation is 
due to spasmodic conditions of the bowel caused by the excessive irritation 
Some individuals are more susceptible to such conditions than others 

In many persons the cause of constipation appears to be insufficient use 
of water, which leads to a too great inspissation of the intestinal contents 
On the other hand, the drinking of hard water containing large quantities 
of lime salts may be at fault, 
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Bacteria play an impoitant lole in the noimal as-v\^ell as in the abnoimal 
conditions aftecting the intestinal tiact Recent observations have shown 
that the numbei ot baeteiia in the fieces of constipated peisons is decidedly 
smaller than in those of noimal individuals Tins is, in part, due to the 
fact that the sluggish peiistalsis occasions a longei letention of food in the 
upper bowel, and consequently a fuller degiee of absoiption of the nutritious 
contents As a result, the bacteiia which mainly flouiish in the lowei intes- 
tinal tract aie dcpiivcd of pabulum and multiply less fieely, in consequence 
of which, fatty acids, gases, and other pioducts of bacterial giowth are v ant- 
ing and the stimulus to peiistalsis noiraally exercised by these pioducts is 
lacking To some extent the bacteria also excite mucus foimation in the 
noimal bowel, and this aids as a liibiicant and helps to keep the faeces soft 
Congestion and mflanimation of the bowels in ceitam cases cause consti- 
pation by directly weakening the conti actions, but this mode of causation 
of constipation is probably tai less fiequent and impoitant than has com- 
monly been assumed As a matter of fact, it would appeal that chronic 
constipation is nioie usually theicsultof disoidei of the nervous mechanism 
which conti ols peristalsis than of any diiect weakness of the wall of the bowel 
It cannot be denied that inflammations oi congestion, and especially such 
conditions as congenital oi acquiicd dilatation of the bowel, may produce 
constipation by diiect weakness of the expulsive movements, and it is con- 
tended only that such factors arc of lelatively little importance compaied 
with reduced motility through altciations m the contents of the bowel or of 
the neuiomusclar mechanism that conti ols the pciistaltic motions 
Vaiious causes opeiate to pioduce constipation by causing weakness of 
the diaphiagm oi the abdominal walls A diiect effect is probably ex- 
cited upon the movements of the intestine by the conti actions of the 
abdominal muscles, and, in addition, it is piobable that a noimal condition 
of tone in the abdominal walls has a ceitam leflex influence in producing 
a like state in tlie underlying oigans Fuithermoie, relaxation of the 
walls of the abdominal cavity allows of dilatation of the contained hollow 
viscera, which inteifeies with the eftectivcness of the conti action of these 
organs Clinically, it is ceitam that various conditions, which cause ivealc- 
ness either of the diaplnagmatic movements oi of the abdominal paiietes, 
occasion sluggishness of the bowels Thus, m chionic diseases of the 
chest, such as emphysema, pleuial adhesion, etc , more oi less obstinate 
constipation may occur The effect of weakness of the abdominal walls is 
evident in the constipation that occurs after lepeated piegnancies oi when 
laige accumulations of fat have been de]iosited in the omentum oi abdominal 
M'alls, 01 in the case of vaiious abdominal tumois Intestinal sluggishness 
may reach high grades m cases of decided separation of the lecti as a result 
not only of the weakness of the superficial structmes, but also of displace- 
ment of the intestines (enteroptosis) 

Di ess probably has a certain amount of influence as a cause of constipa- 
tion rile rnuch greater frequency of this disorder m women than in men 
may be attributed to lack of equal exercise, to the more frequent neglect 
owing to inconvenience of suiioundings, etc , and possibly to certain ana- 
onncal considerations, but it is not improbable that the charactei of clothing 
has something to do with this greater prevalence of sluggishness m n omen 
le weakness of the abdominal walls which results from constiiction of the 
lower chest and abdomen may quite readily serve as a contributing cause 
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Sedentary' life and lack of exercise operate in a variety of va'ys In the 
first place, there is a tendency to digestive disturbance and a lack of general 
systemic tone, and in a more direct Avay these conditions may operate by pro- 
ducing weakness of the abdominal muscles It is a matter of eveiy-day 
experience that individuals normally perfectly regular at once become con- 
stipated when confined to the house or room by some trivial ailment which 
merely restricts the usual exercise The same result also occurs to persons 
on long railway journeys or sea vogages and the like, and is especially 
marked m patients confined to bed through some mjury or a disease not 
necessaiily aftecting the abdominal walls directly On the other hand, 
one sees restoration of the normal function after temporary sluggishness 
when the accustomed amount of exercise is resumed 

Orgamc Causes — ^More attention was formerly paid to the importance of 
strictly organic conditions in the development of habitual constipation than 
IS now given to such conditions Undoubtedly adhesions or partial obstruc- 
tions by stenoses of localized segments of the bowel or constricting bands 
surrounding a coil of intestine may be the occasion of intense and long- 
continued constipation Similarly, uterine displacement, pelvic tumors, 
malpositions of the intestine (enteroptosis), or congenital or acquired mal- 
formations (idiopathic dilatation of the colon) may be of importance m certain 
instances Likewise, certain conditions aftecting the efficiency of the ex- 
pulsive efforts, such as a weakened perineum from lacerations, and diseased 
conditions or relaxation of the abdominal walls, may be of some influence 
But taking all cases of habitual constipation into consideration, it will be 
found that such organic conditions are of eomparatively infrequent occur- 
lence, and that, as a rule, some one or some group of conditions influencing 
the functional activity of the bowel is the important operative agency 

Pathology — In a majority of cases but little structural alteration can 
be detected, even m cases of constipation that have lasted for long periods of 
time Certain resulting conditions, however, are met m a certain number 
of the cases Neaily always there is some abnormal distention of the sig- 
moid and rectum, and when the degree of constipation has been extreme and 
its duiation prolonged, distinct pouches or diverticula may be produced 
In some instances these will be found to contain hardened scybala and in- 
flammatoiy materials, and even ulceration of the mucous membrane may 
occur (stercoral ulceration) Hardened scybala may produce catarrhal 
inflammations of the mucous membrane even without the presence of diver- 
ticula Severe forms of catarrh of the mucosa sometimes result from fecal 
impaction 

Marked distention of the colon, with thinning of the mucous membrane 
and of all the walls, may result from obstinate constipation, especially vhen 
accompanied by frequent impactions m the lower bowel The small in- 
testine rarely shares m such distentions More commonly there may here 
be found narrowing of the lumen and thickening of the wall in limited 
segments due to long-continued or repeated spasmodic contractions, es- 
pecially m cases in which habitual insufficiency of food has been a prin- 
cipal cause of the disordei The writer has repeatedly met with such 
extracted areas of the bowel in autopsies in cases of chronic insanity in 
which there has been long-continued insufficiency of food and resulting 
constipation The large intestine may be similarly affected, although per- 
haps less commonly 
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Sometimes infiltration of the inspissated fiecal masses or scybala with 
salts of lime or magnesium may result in the formation of so-called “copro- 
liths ” These are always found in the large intestine 

Symptoms — ^The important symptom of constipation is the infre- 
quency of evacuation or the inspissated chaiacter and reduced amount of 
feces There is usually a tendency to the formation of hardened masses 
or scybala The act of evacuation is attended with difficulty and not rarely 
with a certain amount of local pain When the condition is long continued 
and the masses are of unusual hardness, some mucous coating and even 
blood-streaked mucus may be observed If the lower bowel has become 
impacted, cramps oi colicky pains may, for some time, precede the evacuation 
Not rarely a certain amount of tenderness is found m the left iliac fossa over 
the sigmoid flevure and is the result ot iriitation caused by the retained 
scybala 

Various subjective symptoms are met with m persons suffering from 
habitual constipation, and it is at times difficult to determine how fai these 
have resulted from the condition, or, on the other hand, the degree in which 
they may have acted as causes of the sluggishness of the bowel Among 
such symptoms, heaviness, sleeplessness, a tendency to vertigo, headaches, 
and even more severe nervous symptoms, like hypochondriasis, may be 
mentioned Undoubtedly all of these may be occasioned by the existence 
of obstinate constipation, but, on the other hand, sluggishness of the bowels 
is frequently the result of such nervous conditions and perhaps more remotely 
of the gastric disorders that have occasioned these symptoms Some authors 
have suggested that neurasthenia is frequently caused by atonic conditions 
of the bowel, with more oi less constipation, but certainly more commonly 
constipation is a symptom of the neurasthenia than the reverse 

Local abdominal symptoms are common and significant A feeling of 
fulness or of pressure, a sense of distention, and sometimes vague or acute 
pains may be complained of Pam may be localized, as has already been 
stated, to regions where accumulated masses of hardened faeces have caused 
irritation or inflammatory conditions In other instances cramp-hke colic 
affecting the region of the descending colon or the entire abdomen may result 
from impaction and fiom the resulting stimulation of violent peristalsis 
Rectal impactions occasion sensations of bearing-down or perineal fulness 
and even violent tenesmus 

Secondary disorders of digestion, with loss of appetite, coating of the 
tongue, sleepiness, thirst, and sometimes more acute symptoms, such as 
nausea and vomiting, may, from time to time, make their appearance or 
may be more or less constant 

Fever not infrequently occurs from time to time, when the degree of con- 
stipation is temporarily more marked than usual This may be the result 
of the direct irritation of retained masses of hardened material or may pos- 
sibly be the consequence of the absorption of products of decomposition 
(stercoraemia) The evidence in favor of the latter is rather insufficient, 
as the indications of intestinal fermentation or putrefaction are rarely marked 
in constipation, and other signs of toxiemia are wanting In the great 
majority of cases of constipation fever does not occur 

Local disorders of various sorts may be encountered, such as palpitations 
of the heart, irregulaiity of cardiac action, and various nervous symptoms, 
some of which have been already mentioned These symptoms, like fever 
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and cerebral manifestations, have been attributed to auto-into\ication, 
althougli the evidence in favor of tins vieiv is scanty and uncertain 

The abdomen is sometimes flat or even scaphoid from general contraction 
of the intestines and insufficiency in the contents of the bowel More fre- 
quently there is slight distention with excess of tympany m the sides due to 
dilatation of the large bowel When the abdominal Avails are weak and 
thin, the dilated colon may be seen almost throughout its entire course 
Hardened faecal masses may be palpable through the abdominal walls, 
especially m the sigmoid region The character of the masses is recognized 
by their movability, by their disappearance after purgation or the use of 
enemata, and, according to Gersuny, pressure upon the faecal tumor causes 
a characteristic sensation of sepaiation of the AA^all of the bowel fiom the 
tumor when the piessure is relaxed Sometimes faecal accumulations occur 
in the transA^erse colon or even in the caecum, and may be very misleading 
in their resemblance to abdominal tumors 

Occasionally attacks of diarihoea may occur m persons subject to habitual 
constipation Such attaclcs may result from temporaiy catarrhal irritation 
of the boAA els caused bj^ impaction or excessive retention of the intestinal 
contents from food irritation, or other forms of irritation (purgatives), which 
act excessively on account of the retention of fiscal matter and its hardened 
chaiacter In cases of faecal impaction in the rectum, the real conditions 
may be obscured by a continuous diarrhoea caused by irritation of the 
mucous membrane by the retained mass 
The general condition of the patient suffering with habitual constipation 
may not be seriously impaired In some cases, however, emaciation, loss 
of strength, and some anaemia may result from the gastric disorders that 
usually attend constipation, from the constant use of purgative medicines, 
and possibly from obscure toxiemic conditions 

Complications — Among the intestinal complications are dilatation and 
pouching of the rectum and sigmoid flexure, formation of diA'^erticula, 
volvulus, and mflammatoiy lesions m A^arious parts of the bowel (rectum, 
colon, appendix) All of these will be separately discussed Constant 
straining in constipation may lead to Aveakening of the abdominal wall and 
to the formation of hernia The same cause, together Awth the pressure of 
masses accumulating in the rectum and the direct irritation occasioned 
by hard scybala, frequently leads to the development of hemorrhoids Severe 
straining sometimes occasions thoracic diseases, such as emphysema of the 
lungs and aneurism The onset of the latter is not infrequently traceable 
to such straining from constipation Apoplexj' may sometimes result from 
the elevation of blood pressure caused by seA^ere straining 

Diagnosis — ^The recognition of constipation usually offers no difficulty 
A\hatever, as the infrequency of the evacuations and their character are 
distinctive Sometimes, hoAAever, there may be daily evacuations of com- 
paratively normal amount, and appaiently normal m other respects, in which 
a physiological test made Avith the use of charcoal or carmine will show that 
the time that elapses between the ingestion of a certain meal and the dis- 
charge of the residue is considerably prolonged In other words, there is, 
m these cases, a latent form of constipation, due to the sluggish movement 
of the current, and there may be symptoms of more or less decided character 
The recognition of such cases might proA^e difficult, if one did not recognize 
the possibility' of such an occurrence Fulness of the abdomen, general 
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sluggishness, a tendency to headaches, digestive disturbances, oppression, 
and*other similar mdehnite symptoms may suggest the existence of such 
latent constipation, and this may be suspected, also, in cases in which there 
IS visceroptosis 

Another direetion in which the diagnosis of constipation frequently offers 
difficulties IS in the determination of the cause of the condition The ex- 
istence of distinct gastric symptoms antedating the tendency to constipation 
may suggest that digestive disturbance is mainly operative A study of 
the patient’s diet may bring out that a too monotonous diet or one lacking in 
fluid elements, or, on the other hand, foodstuffs that by irritation provoke 
intestinal spasm he at the basis of the condition The condition of the 
abdominal walls, a tendency to gaseous distention, and other indications of 
sluggish peristalsis may show that constipation has resulted from intestinal 
atony Hemorrhoids or fissure, pelvic diseases, displacements of the 
uterus, or the presence of abdommal tumors may indicate that the disorder 
has resulted from reflex atony or spasm of the bowel, oi, in other cases, from 
direct pressure upon it Finally, general nervous conditions, such as hypo- 
chondriasis, neurasthenia, or other depressive conditions, may suggest 
the fundamental importance of the central nervous system m the etiology 
In these instances, careful consideration of the possibility that the nervous 
conditions are secondary to the constipation must be remembered in attempt- 
ing to determine the sequence of events 

No satisfactory treatment can be mstvtuted until the proper causation 
has been mvestigated and determined 

Treatment — The most important element in the treatment of this 
common condition is the establishment of the habfi of regularity in the 
evacuation of the bowels at a certain time of tlie day~~In discussing the 
causes of the condition, it was shown that the normal regularity of evacuation 
IS due to the fact that the residue of food and the admixture of bacteria and 
secretions uhich constitute the feces reach the lower bowel at a certain 
interval after the ingestion of food, and there stimulate the mucous mem- 
brane and bring about a desire for evacuation A habit of resisting this 
desire may gradually cause a blunted sense, which eventually occasions more 
or less obstinate constipation A process of reeducation is frequently 
effective, and the most natural and desirable method of treatment in the 
condition is the establishment of a habit of regularity For some time 
no result may be achieved, but by repeated efforts at evacuation at a certain 
hour — preferably that which seems to be the normal time (that is, the 
morning) — ^will gradually prove effective 

In some cases it seems desirable to choose the evening rather than the 
morning, especially when local rectal conditions, such as hemorrhoids, are 
present In these circumstances the retention of fecal matter m the Ion er 
bowel during the night may occasion an irritation that may cause a reflex 
spastic constipation 

Simple measures may be used to supplement the effort at reestablishing 
the normal regularity Among these, the use of small enemata of plain water 
or soapsuds, with or without the addition of a little glycerin, and glycerin, 
gluten, or soap suppositories, may be recommended All such aids, however, 
must be used with caution, as the bowel readily accustoms itself to artificial 
assistance Sometimes vigorous kneading of the abdomen, carried out by 
the patient himself, may aid m the desired result 
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Exercise — ^The condition of the abdominal muscles \\as referred to as 
being important m maintaining legularitj The constipating effect of 
enfoiced rest in bed, or of an enforced sedentary life in those who have before 
been regular, indicates the importance of this factor Exercise of the 
abdominal muscles m particular is important, although the muscular system 
as a whole must be considered, since its normal healthful condition has a 
bearing upon the function of the bowels, as on other visceral functions 

The form of exercise must vary according to the physique, charactei, and 
occupation of the patient In many, the institution of gymnastic movements 
and the use of pulley weights, rowing machines, or other apparatus that will 
enable the patient to obtam vigorous exercise, particularly of the muscles 
of the abdomen and trunk, answer the purpose In others, a better result 
IS accomplished by directing the patient to occupy himself with such labors 
as will secure the proper amount of exercise In obstinate cases, passive 
exercise or massage must be employed The patient may knead the ab- 
dominal muscles in the direction of the large intestine, or may use a cannon 
ball covered with felt or leather, which is i oiled about the abdomen in the 
same direction as that used in massage The weight of the ball may vary 
from two or three to ten pounds Various implements have been devised 
for producing vibrasage, and these may give useful results in the treatment of 
constipation Active stimulation over the head of the colon and sigmoid, 
and a continuous treatment along the line of the large intestine, will give the 
best results 

A skilled manipulator combmes all these forms of exercise by using strok- 
ing, kneading, and rotary movements and vibrations on the points indicated 
or along the entire length of the colon Sometimes it is well to combine with 
the manipulations of a masseur high injections of plain water, which still 
further stimulate intestinal contraction 

Electricity and hydrotherapy have been used to supplement exercise or 
other forms of direct treatment A slowly or rapidly interrupted faradic 
current may be applied over the colon, beginning at the caecum, and follov mg 
the entire length of the large intestine Galvanism has also been em- 
ployed, the current being mterrupted from time to time Ordinarily, in the 
use of either faradic or galvanic electricity, one electrode is placed under 
the back, while the other is applied to the surface of the abdomen Occa- 
sionally advantage may be obtained from the use of an electrode inserted 
into the bowel This method of treatment, however, is much less desirable, 
as it IS more difficult and unpleasant 

Baths of various sorts have been employed to stimulate the abdominal 
muscles, as well as the mtestinal peristalsis Cold douches, applications of 
w'et compresses to the abdomen, and general hydrotherapy may be useful 
in promoting improved conditions of the abdominal muscles 

Diet — It IS impossible to make any general statement regarding the 
character of diet that should be prescribed for patients suffering wutli this 
condition In general, it may be said that such forms of food as furnish a 
considerable amount of residue are likely to prove useful, wdiile those foods 
wffiich are susceptible of complete digestion and absorption tend to occasion 
constipation if they form too large a proportion of the wdiole dietarj' It 
has, therefore, become customarj’^ to prescribe for patients w ith constipation 
various vegetable foods tliat leave a large residue Other things being 
equal, this plan proves satisfactory, but sometimes unabsorbed portions of 
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food may act as irritants and tend to increase, rather than to counteract, the 
condition In the same ivay, fruits, berries, and the like, which contain 
seeds or other non-absorbent constituents, may be helpful or hurtful, accord- 
ing to the nature of the case All kinds of fruits have been advised, and 
frequently aid m combating the trouble Sometimes, however, by causing 
disturbance of gastric digestion, mainly through their acidity, fruits may 
have an opposite effect Sweets, honey, milk sugar, and other saccharine 
or carbohydrate foods sometimes prove efficacious Stewed fruit at night, 
or a few dried plums, may have a useful effect Milk sugai has been largely 
employed in the same way 

In some cases the regular administration of water m increased amounts, 
and especially one or two glasses of warm or cold water in the morning 
before breakfast, may be helpful 

Certain ineit substances, such as agar-agar, w'hicli swells from imbibing 
water and is not digested or absorbed, paraffin and liquid vaseline are some- 
times added to the diet with advantage The regular use of olive oil in doses 
of fiom a teaspoonful to an ounce after each meal acts somewhat similarly 
Various kinds of bread made of coarse floui or containing bran may aid by 
supplying a certain degree of desirable irritation • 

As a general rule, however, it is desirable to regulate diet m such a way 
that it shall preserve a normal admixture of different sorts of foodstuffs, 
rather than an excess of any one sort, no matter how much this may, m the 
individual case, facilitate intestinal activity Certain foods have a recog- 
nized constipating effect Among other things, acid wines or tea, on account 
of the astringent effect of the constituent tannic acid, are undesirable Milk 
IS usually constipating, but only when it forms a considerable portion of 
the whole diet, and when, as a rule, the amount of residue left after digestion 
IS inconsiderable and insufficient 

Medical Treatment — Medicinal agents should be used m the treatment of 
constipation only when a regulation of the daily life of the patient, or of his 
diet, and the employment of various physical means of stimulating peristalsis 
have failed of the desired result Undoubtedly, the common cause of in- 
creasing constipation is the employment of remedies wnthout reference to the 
individual conditions, and usually without medical advice Often, however, 
some kind of direct medical treatment seems necessary, and drugs may be 
required These may be divided into those which exercise a helpful influ- 
ence on digestion and peristalsis, without having a direct laxative effect, 
and those which are laxatives in a narrower sense 

Among the remedies that are correctives of digestion and stimulate peri- 
stalsis without irritating, nux vomica, belladonna, physostigma, and digestive 
feiments may be considered In cases of constipation associated with gastric 
sluggishness or chronic gastritis, such a combination as the following may 
prove useful 

R — Extract nucis vomiciE (exsic ) gr vi 

Sodii bicarb gj* 

Extract pancreatic 5, 

Ft in caps No xxiv 
Sig — One before each meal 

Such a combination stimulates gastric activity and, by supplying a starch 
digestive ferment with an alkali, aids a more satisfactory starchy digestion 
before the acidity of the stomach has ended this process The addition of 
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a little extract of belladonna or physostigma to the formula given may aid 
intestinal peristalsis 

In some cases a full dose of pepsin aftei meals seems to act as a laxative 
Certain non-astringent stomachics, such as cinchona derivatives or stro- 
phanthus, may be useful m stimulating peristalsis In some cases a small 
dose of tincture of belladonna, such as one to tliree drops of the tincture at 
night, may suffice to aid the condition 

Of the direct laxatives, aloes and cascara are probably most generally 
useful The well-known combmation of aloes with belladonna and strychnine 
m pill form, to be taken at night, is useful, and if carefully controlled % other 
measures rarely requires such inci eases in the quantity of the remedies 
as to make it distinctly undesirable Aloes may also be combined with 
podophyllin, extract of rhubarb, or cascara 

Cascara, m the form of the fluid extract or solid extract, or of various elixirs, 
IS a favorite remedy, and, like aloes, does not seem to increase the tendency 
to constipation It is difficult to determine without experiment the required 
dose, individuals differing very widely m this respect The combmation 
with aloes or other purgatives often acts more happily than the drug without 
addition 

Senna is a remedy widely used in domestic practice, and forms the basis 
of many proprietaries Aii old practice used m many institutions is to 
administer stewed prunes, to which a few leaves of senna have been added, 
and senna teas, decoctions, etc , are extensively used The official confection 
of senna, or one containing senna, rhubarb, sulphur, and glycerin, taken 
before bedtime, may be used The following formula is an old one 

I|; — SennsG oss 

Extr gl 3 ’’C 3 'Trhiz£e, 

Sulphuns aa 5i] 

Pulv rhei 5j 

Glycenni q s 

Ft confectio 

Sig — A small portion at night 

Sulphur itself may be used as a laxative, although its potency is rather 
limited 

Various remedies may be used from time to time m emergencies, as when 
an acute exacerbation requires more vigorous measures In such circum- 
stances, jalap, m the form of compound jalap powder, compound licorice 
powder, calomel, or castor oil, may be employed 

Saline waters of various sorts, such as those of Marienbad, Carlsbad, 
Bedford, or Saratoga, may be useful One or two drams of saturated solu- 
tion of magnesium sulphate or Rochelle salt have a similar effect As a 
rule, these waters are most efficacious when taken before breakfast or at 
night The continued use of waters in regulated amounts may have a 
permanently useful effect, correcting digestion oi catarrhal conditions of 
the gastro-mtestinal tract, but the unrestricted use of any kind of saline water 
must be condemned 

Rectal medication is often highly beneficial, and m cases m which some 
form of remedial agent seems to be necessary, the substitution of enemata, 
suppositories, etc , for remedies given by the mouth has the effect of pre- 
venting the development of a habit In France and some other countries the 
habit of employmg enemata regularly or daily is quite common It is not. 
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however, harmless, as the eftect upon the mucous membrane of the lower 
bowel sometimes proves distinctly deleterious As temporary expedients, 
however, enemata of plain water, saline solution, soapsuds, or more powerful 
combinations, such as solutions of sulphate of soda, Rochelle salt, or other 
sahnes, may be employed In some cases, the injection of a small quantity 
of olive oil at night, to be retained until morning, has a useful effect, par- 
ticularly m cases in which laiger enemata are irritating In cases of spastic 
constipation, such injections of oil or enemata of laige quantities of oil may 
be employed The addition of glycerin to enemata render them distinctly 
more powerful, and especially efficacious in acute cases 

Sedatives may be useful m the tieatment of constipation when the condi- 
tion IS more or less dependent upon spastic states of the bowel In these 
circumstances the milder sedatives, such as bromides, valerian, and es- 
pecially asafoetida, given in the form of pills, each containing gr ij, or 
administered by enemata in the form of milk of asafoetida, serve a useful 
purpose It IS well known that in the obstinate spastic constipation of lead 
poisoning opium sometimes has a paradoxical efiect, causing relaxation of 
the spasm and relief of the constipation 

Some attempts at correcting constipation due to a deficiency of microbic 
action have been made by the employment of cultures of microoiganisms, 
such as the Bacillus eoh, lactic acid bacilli, etc These methods, however, 
have not proven especially valuable 

Surgical Treatment — Some attempts have been made to correct consti- 

E ation by eliminating the large bowel from the intestinal tract Among others, 
lane has practised anastomosis of the small intestine with the sigmoid flexure 
or the rectum Complete removal of the large intestine has been prac- 
tised, but is obviously too radical a procedure to warrant recommendation 
Even the more conservative forms of surgical treatment are justifiable only 
in cases of unusual obstinacy 


IDIOPATHIC DILATATION OF THE COLON 

This term is used to define ceitain cases of more or less extensive and 
persistent dilatation of the colon, probably dependent upon structural 
abnormalities, and not due to ordmaiy obstructions and to consequent 
accumulations of gaseous or fecal contents 

The csecum, colon, and sigmoid may be enormously distended throughout 
their entire lengths In some cases, however, the sigmoid alone is involved, 
and may be so greatly enlaiged that it fills the entire abdominal cavity, 
pressing other viscera out of the ivay The diameter of the bowel may 
reach as much as eight to ten inches When the colon is involved, the 
abdomen is filled with the enormously distended ascending and descending 
colon, occupying either half of the abdominal cavity, which itself is so greatly 
enlarged that the patient presents the appearance of a monstrosity For- 
mad s celebrated case had been exhibited in various places under the name 
of the ‘balloon man ” 

Etiology A distinction may perhaps be made betu een cases that occur 
m young children and those that are met with in the elderly or aged The 
former group probably represents cases m which some congenital defect, 
sucJi as great inertness of the bowel, has been the occasion of the dilatation, 
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which gradually progresses until the patient succumbs In the cases occui- 
I jng aftei childhood, contributing causes, such as partial obstruction, habitual 
constipation, and weakening of the bowel by chronic inflammatory affections, 
probably more frequently play a part In a case reported by Treves the 
dilatation was due to congenital narrowing of the rectum, and this author con- 
cluded that idiopathic dilatation is usually due to obstruction with resulting 
faecal impaction This view has not been sustained by later investigations, 
such as those of Crozer Griffith, Avho analyzed the postmortem findings in 
eighteen fatal cases m children Marfan has suggested that a congenital ab- 
normality in the form of the sigmoid flexure might be the cause, and a number 
of cases have been described in Avhich the sigmoid was abnoimally long and 
therefore distorted Other causes of impediment in either the sigmoid or 
the rectum may occasionally play some part in the causation Some form 
of muscular weakness of the entire bowel has also been assumed as the 
basis for the development of this condition, but idiopathic dilatation is not 
the result merely of atony of the bowel, as the walls are invariably found 
hypertrophied 

The important features m the anatomy of idiopathic dilatation are the 
great distention, a thickening of all the coats of the bowel, and especially an 
hypertrophy of the muscle The mucosa is usuall}'’ swollen, congested, and 
the seat of numerous small or large ulcerations As a rule, it contains large 
quantities of fsecal matter, in Formad’s case the contents of the colon weighed 
forty-seven pounds 

Symptoms. — The most conspicuous feature of the condition is the 
abdominal enlargement, which, on examination, proves to be due largely to 
accumulated gaseous contents Griffith and Fitz point out that the chronic 
phantom tumor of older ’ivriters was probably the condition now under 
consideration The abdominal distention may be uniform and globular, 
or may be more decided on one side — ^particularly on the left side, when the 
sigmoid IS especially involved The coils of intestines may be visible through 
the abdominal ^\all, and peristaltic waves may be seen passing along 
them 

Interference with breathing and with the cireulation is commonly the 
result of the upward displacement of the diaphragm The patient com- 
plains of abdominal distress, but acute pain is usually wanting Gastric 
disturbances, headaches, and intense constipation are usually encountered 
Sometimes there are paroxysms of colicky pain, and occasionally attacks of 
diarrhoea may set m, especially toivard the end of life In some instances 
the bowels have been regular throughout, although there was nevertheless 
a gradual accumulation of retained fsecal matter The patient suffers with 
increasing malnutrition, which finally may become extreme, and death may 
be due to inanition and exhaustion In other cases a fatal termination is 
due to volvulus of the sigmoid or to perforation of the bow^el at a point of 
ulceration Sometimes the fatal result appears to be due to the extensive 
associated colitis 

The elinical course of the condition in congenital cases begins within the 
first few days of life The abdomen begins at once to enlarge, and increases 
progressively At the same time, obstinate constipation attracts attention, 
practically no fsecal matter being discharged, except at long intervals In 
some cases a history has been obtained that the child had had but few 
boivel movements since birth, although it was then some months or a year 
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or more old The child usually dies early, as the result of the conditions 
described In Giiffith’s senes only thiee out of twenty-four cases reached 
adult years In other cases the symptoms do not begin until a year or 
more after birth Milder forms, and sometimes even extreme cases, like 
that of Formad, may go on to adult or middle hie 
Treatment — In some cases the administiation of purgatives may cause 
evacuation of retained contents , but this is followed by a speedy recurrence of 
the condition, and is attended with little relief, even for a time The same 
unsatisfactory result attends the use of enemata, colonic douches, etc In 
a number of cases surgical treatment has been employed, and m a few has 
been followed by satisfactory results The operation most generally em- 
ployed has been colostomy, ivliich m several cases has been quite successful 
More extensive operative procedures, such as excision of parts of the bowel, 
have been resorted to with variable results Richardson’s case, m which 
excision of the sigmoid flexure was followed by the formation of a new sig- 
moid, IS instructive m illustrating that inherent structural defects may he 
at the basis of the etiology in some instances Probably m most cases 
operation has been undertaken at too late a day Fitz insists upon radical 
operations because of the insufficiency of mere colostomy, and more especially 
because of the deplorable condition of a patient who has an artificial anus 


DIARRH(EA 

Definition. — ^The term diarrhoea is usually applied to the too fiequent 
discharge of more or less fluid stools In many persons two or three daily 
evacuations of the bowels occur without distuibance of health, and without 
any marked alteration in the character of the feces from the normal This 
does not constitute diari hcea in the ordinary acceptance of the term Usually , 
however, when more than one daity movement occurs, the feces are also 
less solidified , and although active symptoms may be wanting, the condition 
IS really one of moderate diarrhoea It is important to recall, also, that m 
some cases repeated evacuations of small quantities of fluid or semifluid 
fecal matter may occur m conjunction with an actual obstructive condition 
of the bowels and fecal impaction 

Etiology — As the essential condition m diarrhoea is the presence of an 
abnormal amount of water in the feces, the causes will be found to be such 
as occasion the rapid evacuation of the intestinal contents, with consequent 
reduction m absorption or an oversupply of water or increased secretion from 
the mucous membrane of the bowel 

Normally, the contents of the upper bowel are fluid, and pass from the 
stomach to the caecum in from two to six hours The contents of the large 
intestine become progressively more inspissated, as the result of the absorp- 
tion of water, the duration of their passage thiough this part of the intestinal 
tract being from twenty to twenty-four hours Any conditions that hasten 
the movement of the contents, especially in the large intestine, therefore, 
tend to cause the feces to be more liquid The same result may occur from 
a lariety of conditions that disturb the process of absorption and thus pre- 
vent the normal inspissation of the bowel contents Sometimes conditions 
that influence the absorptive power of the mucosa, such as catarrhal irrita- 
tions, arc due to causes that, at the same time, occasion an excretion of 
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considerable quantities of fluid , and the same agents may also stimulate active 
peristalsis, and thus hurry the contents of the bowels through the tract 

The foims of diarrhoea may be classified as those without definite organic 
lesion and those associated with various intestinal diseases In the latter 
group the condition is to be looked upon as symptomatic, and will be 
more appropriately considered in connection with the various diseases that 
cause it 

Diarrhoea Due to the Excessive Ingestion of Water and Other Flmds — 
Sometimes the mere drinking of excessive quantities of water may be the 
cause of looseness of the bowels In some individuals in whom there is 
normally a constipated condition excessive water drinking may correct 
the difficulty or even produce a temporary diarrhoea The drinking of 
other fluids, such as wines, malt liquors, etc , may act m the same way, 
although there is probably here an associated cause, the digestive disturbance 
resulting from the overuse of the fluids named Diarrhoea is sometimes pro- 
duced by the use of large quantities of oil, butter, or fatty food In this case 
the amount of unabsorbed fat may itself occasion looseness, or digestive 
disturbance and fermentative conditions m the intestine may lesult from 
the excess of fat consumed, and the fatty acids or other products of decom- 
position may act as irritants 

Diarrhoea Due to Food — ^^^arlous foods may occasion diarrhoea, through 
their mechanically irritating chaiacter, tlirough their ready decomposition 
m the gastro-intestmal tract, and sometimes through their mere bulk It 
is well kno\TO that fresh fruits, certain vegetables containing abundant 
cellulose, and berries containing small seeds may, m some individuals, readily 
provoke an attack of diarrhoea that can be explained by the mechanical 
iintation occasioned by the unabsorbable residue Other foods, such as 
fish, shell-fish, cheese, milk etc , may easily undergo decomposition in the 
bowels or may contain preformed products of decomposition, particularly 
m hot weather, and thus may excite more or less acute or violent diarrhoea 
Various microorganisms have been found in association with cases of this 
sort These are properly considered in connection with the subject of food- 
poisonmg 

Not rarely mere excess of food may set up a diarrhoea as a result of derange- 
ment of the gastric and upper intestinal digestion and secondary bacterial 
fermentations 

Diarrhoeas Due to Purgative Substances — Any of the various purgatives 
used in practical medicine may occasion active diarrhoea The majority of 
these act upon the muscle of the bowel and its nervous mechanism without 
influencing the secretions or absorptive processes Their effect is simply 
to stimulate peristalsis, especially that of the large intestine, and thus to 
hasten the contents of the bowels through the tract before proper absorption 
can take place The salines, however, increase v atery secretion from the 
intestinal mucous membrane, and some of them, in addition, exercise a 
stimulating effect upon peristalsis The diairhoeas resulting from irrita- 
tion by certain foods, particularly those m vhich bacterial decomposition 
has occurred, are often similar m character to those caused by neutral salts, 
being very copious and v atery, from the excessn e secretion of ffuid from the 
mtestmal mucosa 

Diarrhoea Due to Nervous Influences — vaiietj of conditions may excite 
increased peristalsis by directlj affecting the nervous mechanism of the 
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bowels The influence of shocks, fright, fear, and various kinds of excite- 
ment IS well known In some diseases attended with disorders ot the 
nervous system, like Graves^ disease, hysteria, or neurasthenia, attacks of 
diarrhoea or continued looseness of the bowels may be met with In some 
persons the nervous mechanism of the intestines appears particularly suscep- 
tible, and slight influences, such as the emotional conditions already named, 
exposure to cold, or various forms of initation ordinarily having little effect, 
may readilj^ increase peiistalsis The condition known as morning diarrhoea, 
m which several evacuations occur m the eaily morning, after which the 
bowels remain quiet until the next day, may be explained by assuming the 
existence of an irritable state of the nervous mechanism in the lower bowel, 
and the consequent prompt evacuation of contents that usually reach this 
portion of the tract twenty-four hours after the beginning of ingestion After 
the evacuation of the lower bowel conditions become quiescent until the 
remains of the food of the succeeding day ha^ e reached it 
Diarrhoea Due to Diseases of Other Organs and Disordered Conditions of the 
Blood — A tendency to diarrhoea may occur in some diseases of the stomach, 
heart, or kidneys, and as the result of other affections not involving the 
intestinal tract In diseases of the stomach, when excessively acid chyme 
IS discharged into the upper bowel, the resulting irritation may provoke 
active peristalsis, and the insufficiently neutralized chyme may be hurried 
through the intestinal tract, provoking increased secretion from the mucous 
membrane and excessive peristalsis throughout the whole length of the 
bowel In some cases of heart disease, congested conditions of the mucous 
membrane of the bow'el may occasion a proneness to diarrhoea, or may 
cause it directly by increasing intestinal secretion The association of diar- 
rhoea with renal disease is more important than either of the others In 
this case the vicarious excretion of urea from the intestinal mucous mem- 
brane and the decomposition of this, with the production of ammonium, 
occasion irritation, sometimes of intense character In all cases of seveie 
kidney disease the development of diarrhoea must be regarded with sus- 
picion Attention has been frequently called to the association of diarihoea 
w'lth malaria This has been attributed by some to conditions of the 
blood m that disease, while others, as Brunton, believe it to be a nervous 
manifestation 

More or less intense diarrhoea may be associated wnth various infections 
not necessarily involving the intestinal tract itself Thus, m cases of septi- 
copyemia and pneumonia, and in various other infections wuth lesions at 
a distance from the bow'el, diarrhoea may occur There is reason to believe 
that such attacks are due to the elimination of toxic matters from the 
intestinal mucous membrane, ]ust as urea is eliminated in cases of disease 
of the kidneys Recent experiments have showm that the toxins of such 
organisms as the Bacillus dysentericc m3ected hypodermically may be elimi- 
nated through the bow^el, causing secondary lesions of the mucous mem- 
brane The same is true of injections of cholera toxin Even in infections 
of the intestinal tract, therefore, such as cholera, dysentery, etc , the attend- 
ing diarrhoea may be due to the toxic state of the blood and the secondary 
elimination of the toxins through the mucous membrane of the bow'el 
lairhoBa Due to Orgamc Diseases of the Bowel — In connection w’lth entero- 
colitis and other catarrhal and inflammatory conditions of the mucous mem- 
brane, in the descriptions of the various ulcerations of the bowels and of 
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malignant disease, diarrhoea will be discussed as a sj^mptom of importance 
In the present section, however, only functional disturbances and such as are 
attended with but a minimal degree of organic disease vill be considered 

Bactenology of Diarrhcsa — Bacteria and their products are sometimes 
the direct causes of diarrhoeal conditions A considerable variety of micro- 
organisms may be concerned m the production of diarrhoea, and it is difficult 
to determine with certainty m many cases vhich of the abundant intestinal 
flora is mainly operative Certain facts, however, have been learned by 
observations of the piedommant organisms in different cases, by the dis- 
covery of forms m abundance that normally are not present and that have 
been traceable to tainted food, and by the application of agglutmation tests 
to the serum of mdn iduals suffering v ith diarrhoea 

Certain of the normal organisms of the intestines to which the system 
has grovTi accustomed may under peculiar circumstances undergo unusual 
multiplication or increase of virulence, so that they become pathogenic 
Among these the Bacillus coli commums is most important The fact that 
this organism is largely present in cases of diarrhoea does not necessarily imply 
its etiological relation, although other considerations may establish such a 
connection There is little doubt that under some conditions diarrhoeal 
diseases are caused by this group of organisms Preceding irritation of the 
bow els due to other causes, digestive disturbances, and errors m diet, may be 
the occasion of active multiplication of the normal colon bacillus, and may 
probably also increase its virulence 

Closely allied organisms, such as the Bacillus enteritidis of Gaertner, and 
members of the intermediate group, the paratyphoid and paracolon bacilli, 
are important causes of certain diarrhoeal conditions Diarrhoea due to the 
Bacillus ententidis has been found m some cases of meat poisoning occurring 
endemically or in epidemics, and sometimes also m cases not directly trace- 
able to the consumption of tainted meat The Bacillus dysentcncB of Shiga 
and the varieties described by Plexner, Paik, His, Harris and others are 
the specific cause of certain types of dysentery and of diarrhoea In some 
cases, especially m the diarrhoeas of childhood, streptococci and staphy- 
lococci appear to be the active agents, and may cause intense foims of diar- 
rhoea or enteritis Among less frequent causes are various others of the 
organisms named as inhabiting the intestinal tract normally (see Bacteriology 
of the Intestinal Tract), which may operate by their direct action or by caus- 
ing fermentative processes v ith the liberation of fatty acids and other irritant 
substances that secondarilj’^ occasion intestinal disturbance and diarrhoea 
The Bacillus pyocyancus, Friedlander’s bacillus, the Bacillus hotulinus, 
and other forms occur more rarely Certain organisms of specific diseases, 
such as typhoid fever, tuberculosis, syphilis, etc , occasion characteristic 
lesions and often an associated diarrhoea These forms are not properly 
under consideration in this place 

Diarrhoea is sometimes occasioned by protozoa, including amoebas and a 
variety of flagellate and ciliated forms 

Symptoms — ^The clinical manifestations of diarrhoea depend largely 
upon the nature of the condition and the part of the bov el m\ olved 

In cases of irritation of the upper intestine due to overloadmg with food 
or functional derangement, diarrhoea may not occur if the peristalsis of 
the colon remains normal, but usually an increase of actnity occurs in this 
part of the tract as well, and some looseness results In such cases the stools 
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<ue likely to present features that indicate that the upper bowel is at fault 
Undigested food, with the admixture of considerable mucus, rendering the 
faeces pasty, sticky, or viscid, and a yellowish or greenish coloration, due, 
in part, to unaltered bile and largely, often, to pigment derived from bacterial 
action, are characteristic Excessive acidity from insufficient neutraliza- 
tion m the upper bowel, and from secondary fermentative processes, may 
render the discharges highly irritating, and may occasion secondary inflam- 
matory conditions of the rectum, anus, or even of the skin externally This 
is commonly met v ith in diarrhoeas of this type m childhood 
In cases of widespread irritation of the bowels, involving both the large 
and the small intestine, more copious watery discharges are the rule There 
is usually an admixture of fsecal matter, and the color of the movements 
may vary from a dark brown to a light yellow, or, when abundant serous 
outpourings occur, as in choleriform types, almost watery discharges are 
seen 

When the large intestine is particularly involved there is usually consider- 
able mucus of whitish color, and more frequently in masses than in cases 
involving only the upper intestine It may be seen as ]elly-hke particles or as 
Urge accumulations , and sometimes, alternating with the discharges of ordi- 
nary diarrhoeal type, the evacuation of almost pure mucus or mucus streaked 
with blood may be encountered The special form of disease known as 
mucous colitis will be discussed in a separate section 
The sub]ective symptoms in cases of moderate diarrhoea may be very 
slight As a rule, however, when the small intestines are involved, colicky 
pains and abdominal tenderness are usual In some instances this may be 
intense, and the patient may become prostrated from the severity of the 
pain, as well as from the loss of water and other causes In cases of diar- 
rhma involving special irritation of the lower bowel, local tenderness m the 
left flank or above the pubis may signify involvement of the descending 
colon and sigmoid In these cases, also, tenesmus is not unusual 
Soon after the onset of diarrhcea a certain degree of weakness or prostra- 
tion IS usual In mild cases this is of little consequence In severe forms 
extreme prostration or complete collapse may occur Pallor, coldness of 
the extremities, sweating, and sometimes all the indications of collapse, 
may occur The circulation becomes enfeebled, a little cyanosis may be 
present, and m children, sinking of the eyes and fontanelles, pinched features, 
and other indications of the Hippocratic facies are seen 
Fever is rarely found m mild cases, but slight elevations are not unusual 
in the more severe On the other hand, the prostration may be such that 
the tempera tuie soon becomes subnormal 
Disturbance of the stomach sometimes attends diarrhcea, either as a 
result of the original dietary disturbance or other irritation that has occa- 
sioned the diarrhcea, or as a reflex result of pain and abdominal irritation 
The clinical course of cases of diarrhoea vanes with their cause and nature 
In ordinary instances due to digestive disturbance a few evacuations suc- 
ceeding each other at intervals of a half hour to several hours may terminate 
the condition In more severe cases, and particularly when more intense 
irritation of the intestines has occurred, the diarrhcea may increase in severity 
for a da-^ or two, or may reach its maximum only after several days In 
such instances the stools tend to become more and more watery as the con- 
tents of the bowel are evacuated, while in cases in which the large bowel 
voL V — 24 ^ 
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IS in\olved tlieie ma-^ be, m the latei stages, only discharges of mucus In 
most instances the entiie duration is not above seveial days, unless secondary 
enteritis oi colitis has complicated the condition 

Diagnosis — The diagnosis of this condition is mainly conceined with the 
lecognition of the cause Ordinaiy diarrhoea must be distinguished from 
larious forms of specific intestinal disease or geneial infections accom- 
panied with intestinal manifestations Frequently it is possible to con- 
nect the attack Math some dietaiy indiscretion, and thus to establish a 
diagnosis 

Treatment. — ^Prophylaxis is of great importance The avoidance of 
iriitatmg or tainted foods, paiticularly dining hot seasons of the year, 
when decomposition is apt to occur, is tlie most imporant measure to be 
adopted Uncooked fruit, shell-fish of various sorts, berries, and cold drinks 
aie among the articles of diet to be scrutinized with gieatest care Residents 
of hot climates have found it advantageous to wear an abdominal band of 
flannel or some woven matei lal, to secure warmth and protection, particularly 
when cool nights succeed hot days 

Local applications of heat over the abdomen, m the form of hot-water 
bags, hot fomentations, and binders of various sorts, are often quieting in 
the onset of attacks of diarrhoea, and may moderate the severity of the 
attack by conti oiling peiistalsis 

Diet — ^The diet duiing an attack of diaiihcea should be extremely model ate 
in the beginning, and often it is necessaiy to avoid food altogether Later, 
and paiticulaily in cases in which piompt conti ol is not secured, a cautious 
increase of food is requisite, lest the patient’s strength be too greatly impaired 
Thirst, which may be complained of severely, should be controlled by the 
swallowing or eating of small bits of ice and the sipping of small amounts 
of cold watci Frequently, merely holding water in the mouth is satisfying 
Albumin water, barley water, rice water, or toast water may be used to 
quench thirst and, at the same time, to supply a certain amount of nouiish- 
ment If the stomach is irritable, these liquids may be better tolerated than 
plain water After preliminary evacuation of the bowels has been seemed, 
a diet of pasteurized or boiled milk, given m small quantities, or millc with 
well-cooked farinaceous foods, such as arrow-ioot, rice boiled m milk, 
milk toast, etc , may be given Later, animal foods, including soft-boiled 
eggs, gelatin preparations, such as meat jellies, and, still later, scraped 
beef or minced chicken, may be allowed It is usually advisable to avoid 
giving vegetables until the signs of gastro-mtestinal irritation have practically 
subsided 

Medicmal Treatment — Aftei the onset of diarihoea, the first consideration 
in the tieatment is the evacuation of irritating material, if the spontaneous 
discharges are not enough to carry these off Nearly always it is desirable 
to use some unirritating and rapidly acting purge, such as castor oil It is 
a common practice to add to this a small amount of tincture of opium or 
paregoric, to allay irritation and prevent unnecessary griping Other 
purgatives, such as calomel, salines, magnesia, and the like, may be used 
instead of castor oil, but they are less piompt m then effects After evacu- 
ation of the irritants the use of sedatives is desirable Bismuth powders, to 
ivhich may be added pepsin, if digestive disturbances are present, chalk 
mixture, cerium oxalate, lime-water, or other alkalies may be used to quiet 
intestinal irritation and neutralize acidity A combination of chalk mixture 
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^\Ith paregoric and some astiingent, like tinctuie of kino or catechu, is 
frequently used 

When cramp-like oi colicky pains aie present, some foim of sedative and 
(tXiminative may be added oi substituted foi the lemedies named Chloro- 
dyne or improvised mixtures containing othei caiminatives, such as spirit 
of chloroform, compound tincture of caidamom, or spirit of ginger, Mith 
ojiium, may be employed ioi this puipose 

When intense pains occur and collapse threatens, the timely use of a hypo- 
dermic injection of morphine, followed by the vaiious remedies already 
named, may cut short an attack that promises to be serious Sometimes 
suppositories of opium may be substituted for these, or repeated doses of 
paregoric oi of tincture of opium maj be given by the mouth 

Sudden diarrhoeas, attended with marked evidences of intestinal irrita- 
tion, should be treated with promptness, and active remedies, astringent, 
sedative, and protective, should be given early As a rule, the evacuations 
are so fiee that little is gained from a preliminary administration of purga- 
tives, and these may, at tunes, be actualh harmful Bismuth in fairlj' large 
doses (gi xxx). 111 the form of the subnitiate, subgallate, or salicylate, with 
vegetable astiingents, such as kino, catechu, or hcematoxylon, repeated doses 
of opium, and an occasional hypodeimic of moiphine, may be given Mineral 
astringents sometimes have a gieatei contiolhng effect than the \egetable 
ioims Small doses of subacetatc of lead, nitiate of silver, or sulphate of 
topper may be employed The so-called intestinal antiseptics, like salol, 
betanaphthol, guaiacol caibonate, etc, have little effect in such acute cases, 
although they may be useful in latei stages or in less active attacks 

When diarrhoea becomes obstinate oi chionic, persistence m the use of 
the same kind of ti eatment, using small doses of the vai lous drugs named, 
will gradually control the disorder Diet here, horvevei, plays a more im- 
portant role than does the medicinal treatment of the disease No general 
lilies can be laid down regarding the most desirable diet, as individual 
peculiarities play an important part, and therefore require individual con- 
sideration In most cases the use of pasteurized oi boiled milk, with or 
without small amounts of farinaceous food, proves most suitable In some 
persons, however, milk is not tolerated, and even forms of food prepared 
with milk may protract the diarrhoea In such individuals, eggs and rare 
meat, with a farinaceous diet, may prove more acceptable Occasionally 
the use of some astringent w'ater, like the Bockbridge alum w'ater, aids in 
controlling a persistent diaiihoea 

Neivous diarrhoeas are best treated wnth remedies directed to the general 
nervous system and careful regulation of the diet, so that any undue taxing 
of the digestive functions may be obviated 

Diarrhoeas attended wnth irritation of the lower bow'el sometimes require 
local treatment In the acute stages, if tenesmus, pain, and other local 
symptoms are marked, relief may be obtained from ice suppositories or from 
the injection of small quantities of cold w'ater or larger amounts of starch 
water containing tincture of opium "SYhen a residual catarrhal condition 
persists, the cautious use of colonic injections of weak solutions of nitrate 
o sihei (1 to 5000) may be useful, but repeated injections and strongrer 
solutions may easily do harm 
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ACUTE ENTERITIS 

Defimtion. — This term may be employed to designate acute catarrhal 
inflammation of the mucous membrane of the small intestine, as well as 
the upper portion of the large bowel The teims acute inflammatory diar- 
rhoea, enterocolitis, and ileocolitis are synonymous wnth that here preferred 
It IS impossible to distinguish this condition sharply from irritative diarrhoeas 
due to digestive distuibances and certain infectious diseases with intestinal 
manifestations In the former group are cases m wdiich actual enteritis 
lesults from the highly irritating charactei of products of intestinal fermenta- 
tion In the latter group are many infections often situated at a distance 
from the intestinal tract, m winch compheatmg enteritis results from irri- 
tating toxins in the blood, excreted into the bowel There must also be 
remembered the specific infectious diseases, such as typhoid fever, cholera, 
dysentery, etc , m wdiich enteritis is an important lesion 

Etiology — Individual susceptibility often plays a par t m the causation, 
certain persons being exceedingly liable to this form of disease Enteritis 
IS more common in hot weather and m hot climates than at other times or 
elsew'here, ownng to the greater likelihood of the contamination of food m 
these circumstances, and because certain easily tainted foods like fruit 
are more commonly used As m childhood, chilling of the surface during 
cool nights following hot days plays some part m the etiology 

The direct cause of enteritis is usually some chemical irritant contained 
in food The irritants, however, may reach the intestines through the circu- 
lation They are quite varied, depending upon the character of the food. 
Its preparation, and its preservation Sometimes, although wholesome 
w'^hen sw^allowed, ex'cessive quantities of food or digestive disturbances may 
occasion fermentation m the intestinal tract and the formation of irritants 
that directly excite a catarrhal inflammation Sometimes articles of food, like 
meat, fish, etc , may contain preformed toxic bodies such as ptomams or 
other products of bacterial action, which may occasion violent inflammations 
of the bow'el 

Bacteria probably rarely cause catarrhal mflammation directly Usually 
their relation is that of agents causing fermentative changes m food or intes- 
tinal contents, and the products of such fermentation are the immediate 
causes of the resulting enteritis 

Enteritis occurs as a more or less essential complicating lesion m certain 
infectious diseases, such as typhoid fever or dysentery, and as a less frequent 
accompaniment of other infections, such as pneumonia, the exanthemata, 
septicopysemia, etc The occurrence of diarrhoea as a symptom of uraemia 
has been referred to m the discussion of diarrhoea In some cases there 
IS an active enteritis in this condition 

Among other causes of enteritis must be named mineral poisoning, or 
poisoning by toadstools or other noxious substances Overdoses of lead, 
mercury, arsenic, copper, and other mineral substances may occasion 
intense forms of enteritis wnth violent symptoms 

Pathology — ^The mucous membrane of the bowel may be involved 
with almost equal severity from the stomach to the upper portion of the 
large mtestme, but usually certain areas are more seriously implicated than 
others The mucosa is swollen and reddened Often the crests of the 
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\alvulcG conniventes alone present an inflammatory appearance Tlie sur- 
tace IS usually covered with mucus, which may be blood tinged, and some- 
times hemorrhagic extravasations occur m the mucosa The lymphatic 
follicles are swollen and stand out prominently as light areas against the 
inflamed surface The Peyer’s patches may be swollen, and occasionally 
show small rounded ulcerations 

In exceptionally violent forms of enteritis, pseudomembranous or diph- 
theritic inflammations of the mucous membrane of the small and large 
intestine may occur Sometimes this is primary, in the sense that no pre- 
ceding infective lesion can be discovered, but much more commonly it is 
secondar\^ to infections originating elsewhere Thus, m the course of pneu- 
monia, septicopyiemia, and other types of infeetion, secondary involvement 
of the bowel may occur The same form of enteric disease may be met 
with in cases of chronic nephritis or uriemia, following cirrhosis of the 
liver and other conditions producing portal obstruction, and in associa- 
tion with obstructions of the bowel caused by carcinoma or other lesions 
Sometimes an intense enteritis with pseudomembrane foimation occurs 
as the result of mineral poisoning, such as is caused by lead, mercury, or 
arsenic 

In all these cases the mucous membrane is covered with a more or less 
extensive, dirty grayish or yellow deposit, appearing as a thin coating or as 
a firmly attached pseudomembrane, which simply coats the surface of the 
bowel or involves the mucosa completely Aieas of necrosis and exfolia- 
tion or deep ulceration may indicate the seat of the previous formation 
of a membrane that has been dislodged Involvement of the lymphatic 
follicles may occur, and follicular or larger ulcerations may be met with 
Surrounding the ulcerated areas the mucosa may be cedematous and 
swollen and injected, or the seat of hemorrhagic infiltrations 

Microscopically, the mucosa and submucosa are found swollen and con- 
gested, and a consideiable increase of the lymphoid tissue between the glands 
IS observed, while diffuse round-cell infiltration may attend the severer cases 
The crypts of Lieberkuhn are enlarged and the epithelial cells swollen 
and cloudy Numerous goblet cells may be present Superficial erosions 
from desquamation of the epithelium, and even ulcerations of the mucous 
surface, occur m the cases of decided severity In pseudomembranous 
or diphtheritic types extensive destruction of the epithelium and glands, 
wath replacement by necrotic material, is characteristic Considerable mflam- 
matorj infiltration of the submucosa may occur m such cases A rare form 
of enteritis is the phlegmonous type in wdnch purulent infiltration of the 
submucosa is met with 

S5anptonis — ^The chmcal manifestations of enteritis vary wath the in- 
tensity of the cause and the part of the intestinal tract principally affected 
In milder cases the symptoms are those of ordinary diarrhoea due to dietetic 
eirors and functional disturbances In several cases the manifestations are 
sudden and Molent 

The stools, as a rule, are of ordinary diarrhceic character, liquid, browmish, 
and more or less offensive, according to the degree of putrefactive change 
taking place In the beginning there may be merely pultaceous movements 
w nch evacuate the lower bow^el, later the movements become more w'atery, 
and frequenth contain a certain amount of visible mucus ^Yhen the 
argc intestine is especially affected, the amount of mucus may become 
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considerable, but m most cases the discharges remain thin, watery, and 
bro^^mlsh When enteiitis is due to irritants of great intensity, very frequent 
and abundant wateiy movements result, and an excessive diairhcea, 
approaching in severity that of an attack of true Asiatic cholera, may occur 
Sometimes constipation instead of diarrhoea is met with m cases of enteritis, 
the explanation of this phenomenon being that inhibition instead of stimu- 
lation of peristalsis has resulted from the irritation in the bowel Undoubt- 
edly many cases of acute constipation following indiscretions m diet and 
irritation of the upper part of the small intestine are pioduced m this manner 
When aetual enteritis is pxesent, and especially when it is extensive, diarrhoea 
practically always results In some cases of intense and localized enteritis 
paresis of the affected segment of bowel may occasion intense constipation 
or even complete obstruction of the bowel (See Obstructions due to Motor 
Paralysis of the Bowel ) 

The patient usually suffers with colicky pains and more or less abdominal 
soreness from the beginning As a rule, this is of moderate severity, but 
sometimes it becomes extreme Distention of the abdomen from gaseous 
accumulations may occur, and loud rumbling or gurgling sounds (bor- 
borygmi) are frequently heai d In some cases, owing to great severity of 
inflammation m a certain restiicted part of the bowel, intense pain and 
tenderness may be found in a localized area of the abdomen When the 
lower part of the ileum is involved the local symptoms may suggest appen- 
dieitis In these cases rigidity of the abdominal muscles m the area of pain 
and tenderness, the occurrence of fever, of vomiting, and of leukocytosis 
may still further confuse diagnosis The development of diarrhoea is usually 
the determining symptom in the establishment of a proper diagnosis, but 
this may be wanting in enteritis, and in exceptional cases is met with m 
appendicitis 

In the beginning, iiritation of the stomach is usually met Avith, and vomit- 
ing may be a disturbing symptom at the onset Later, this subsides, as the 
intestinal sj^ptoms become moie pronounced Some gastric disturbance, 
howevei, usually persists The tongue becomes coated and dry, appetite 
IS wanting, there is more or less nausea or distress after eating) and fre- 
quently vomiting IS easily provoked throughout the course When the uppei 
part of the small bowel is especially involved, active gastiic symptoms may 
be a conspicuous feature of the clinical manifestations Continuous nausea 
and vomiting and localized pain m the upper part of the abdomen are 
maiked Sometimes moderate laundice indicates a special involvement of 
the duodenum and interference with the outflow of bile 

Fever is more or less high from the beginning, some degree of temperature 
rarely being absent The temperature, however, bears no relation to the 
seventy of the intestinal manifestation, being sometimes high and persistent 
when intestinal symptoms are slight, and on other occasions sinking to the 
normal or to a subnormal level w^hen diairhoea is excessive In extensive 
enteritis of moderate seventy a continuous febrile temperature resembling 
that of typhoid fever m degree and character may be encountered, and the 
diagnosis is therefore at times quite uncertain 

The patient sufters vvuth loss of strength and general debility, in propor- 
tion to the degree of irritation and the intensity of the diarrhoea In cases in 
vvdnch large, watery evacuations are fiequently repeated the patient may fall 
into a state of rapid prostration or collapse In such instances the surface 
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becomes cold and moist, cyanosis of the extremities may be noted, or there 
may be the complete picture of collapse 
The physical signs, as a rule, indicate nothing beyond a slight abdominaJ 
distention, with more or less tenderness on pressure In some cases, how - 
ever, marked tympany is observed 

The secretions become scanty, the urine particularly being reduced in 
quantity, and often presenting a certain amount of albumin n ith hyaline or 
granular casts 

In intensely infective cases, acute nephritis may occur Exammation ot 
the blood reveals moderate grades of leukocytosis 
In cases of diphtheritic enteritis secondary to infective lesions elsewhere, 
high fever, intense intestinal symptoms, and rapid prostration of strength 
are usually encountered The evacuations m these cases may contain 
shreds of pseudomembrane or of exfoliated mucosa, and sometimes blood 
and pus Other evidences of general infection are also met with 
Cholera Nostras — Choleia nostras or cholera morbus is an intense form 
of acute enteritis, bearing the same relation to ordinary cases of enteritis 
of adults as cholera infantum bears to ordinary enterocolitis m childhood 
Etiology — This form of enteritis occurs with greatest frequency in the 
summer months, and is usually, although not always, traceable to some 
distinct error of diet The eating of fish, shell-fish, unripe or tainted fruit, 
or a mixture of various indigestible substances, combined with the drinking 
of beer oi other fermentable liquids, frequently occasions the disease Prob- 
ably m many cases bacterial infection plays an important part m the etiology, 
although no particular form of organism is associated with it In some 
cases, preformed products of bacterial decomposition m the food are active, 
m othei cases it is probable that, as the result of digestive disturbance after 
enors in diet, bacterial decomposition takes place in the stomach or intestinal 
tract 

Chilling IS an important etiological factor Exposure during cool nights 
following hot days, and when the surface has been relaxed and moistened 
by active perspiration, is particularly important 
The pathological anatomy does not differ essentially from that of other 
forms of enteritis There is, however, a tendency to marked exfoliation 
of the mucous membrane and follicular infiltration, and, as the consequence 
of intense serous outpourings, desiccation and amemia of various organs 
may be discovered 

Symptoms — The onset is sudden and violent, usually beginning wuth 
nausea and intense vomiting and violent abdominal pain The patient 
speedily falls into a condition of prostration, from the intensity of the suffer- 
ing and the violent nausea and vomiting The contents of the stomach are 
soon eiacuated, after which bilious vomiting takes place, and finally^, w^atery 
liquid is discharged, or intense unproductive retching may' ensue 
Soon after the onset diarrhoea begins After the discharge of the contents 
of the lower bowel the movements become copious, watery, and frequently' 
repeated They are discharged without special effort or tenesmus, and 
may finally' become almost or quite inv'oluntary Erom beginning to end 
tlie tendency to large, watery evacuations is a marked feature 
The abdomen is tender, and sometimes excessively so The patient m 
t le beginning lies upon the side, with the legs flexed to relieve pressure, or 
upon tlie back, with the thighs flexed upon the body' Later, sensation 
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becomes less acute, owing to prostration, and pain and tenderness become 
less marked 

At the onset the temperature rises, and sometimes reaches a considerable 
degree of elevation Exceptionally, hyperpyrexia may occur Later, as 
prostration increases, the surface temperature falls, and finally, theextiemi- 
ties, the face, or the whole body may become cold The rectal temperature, 
however, may remain elevated to the end The secretions, and especially 
the urine, become scanty Albumin and casts are generally present 

In severe cases the patient falls into a condition of callapse, hardly dis- 
tinguishable from that of true Asiatie cholera The face is cold and 
cyanosed, the lips dry, the tongue parched, the breath cold, respirations 
feeble, the voice suppressed, the pulse weak and thready, and the general 
condition is one of intense prostration, stupor, or collapse 

In mild cases, after a sudden onset and somewhat intense symptoms, 
the diarrhoeic discharges become less severe, the vomiting ceases, fever sub- 
sides, and a gradual amelioration of other symptoms occurs After a day or 
two practical recovery may ensue In severe cases the symptoms continue 
unabated or increase m severity, and finally collapse occurs 

Diagnosis — ^The recognition of enteritis offers no great difficulty m most 
cases The histoiy, onset, abdominal pain, and diarihoea are characteristic 
When the large bowel is considerably involved it may be difficult to deter- 
mine whether the enteritis is one of ordinary type or dysenteric Bacterio- 
logical examination of the stools and serum reactions may m these cases be 
required to establish a correct diagnosis Sometimes enteritis presents a 
puzzhng resemblance to typhoid fever The suggestive features in these 
cases are continued fever, diarrhoea, general prostration, loss of appetite, 
coated tongue, and headache The occurrence of splenic enlargement, 
rose spots, and the characteristic serum reaction eventually estabh^ies the 
diagnosis m cases of typhoid fever, but a week usually elapses before these 
indications occur Before that time leukocytosis, negative blood culture, 
general abdominal soreness, and the urgency of the diarrhoea may aid in 
excluding typhoid fever 

Allusion has been made to the difficulty of distinguishing some cases 
of enteritis from appendicitis As a rule, the correct interpretation will be 
made possible by the persistence and increase of the local signs (tenderness, 
rigidity, tumor), by the occurrence of repeated nausea and vomiting and 
perhaps chills, and by increasing leukocytosis Obstinate constipation, 
while not necessarily diagnostic, is strongly suggestive of appendicitis 

The diagnosis of choleia nostras usually offers no difficulty whatever In 
times of epidemics of Asiatic cholera, however, cases occur in which the 
diagnosis cannot be made Under these circumstances no safe rule can be 
adopted other than to regard all choleraic diarrhoeas as of the specific type, 
particularly as it is well known that mild cases of true Asiatic cholera are 
frequently seen m times of epidemic prevalence of that disease 

Prognosis — ^The prognosis m cases of ordinary enteritis m adults is 
favorable Unless the cause is one of unusual seventy, recovery usually 
takes place In the old or enfeebled, however, as m children, the disease 
IS one of considerable gravity Usually after a few days of urgent symp- 
toms, gradual amelioration takes place, terminating m complete recovery 
Sometimes the condition ends in a subacute, or even a chronic, intestinal 
disease 
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Treatment of Acute Enteritis —Prophylactic treatment IS of the first 
importance Among important preventive measures are the avoidance oi 
iiritants, tainted food, and the like, especially m hot seasons, in institutions 
in which numbers of persons are closely associated, or in camps, barracivs, 
and the like, the closest scrutiny of the food and watei supply during the hot 
seasons of the year is necessary Careful attention to the dress, especially 
the wearing of abdominal bands, is of importance m susceptible individuals, 
and is a useful precaution that is commonly observed in tropical countries 
The treatment of acute enteritis is practically the same as that of ordinary 
diarrhoea, and theiefore needs no evtended discussion here 
The patient should be kept strictly at rest The temptation to remain out 
of bed occurs only m mild cases, as the symptoms m severe foims are usually 
marked enough to make the patient take to bed at once In the beginning 
of mild cases, however, matteis may be made more serious by any attempt 
to continue at ordinary occupations, and m severe cases premature release 
fiom the bed may cause recuriences 

Warm applications, such as fomentations, hot-water bags, poultices, or the 
like, not only give great comfort but have a controlling effect on peristalsis, 
and thus aid m checking diarrhoea When distention of the abdomen is 
troublesome, turpentine stupes may be advantageous 
As soon as the nature of the disease is lecogmzed, the first care must be 
the removal of irritants from the intestinal tract Unless diarihoea is active 
from the first, a full dose of castor oil, rhubarb, or some saline may be used 
to evacuate the contents of the bowel If the symptoms m the beginning are 
not urgent, calomel followed by a saline may be employed 
The diet should be restricted to liquids, such as boiled milk, broths, gruels, 
albumin water, and the like, or should be interdicted entirely When vomit- 
ing or gastric symptoms are present, it is, as a rule, advisable to withhold all 
food m the beginning 

After copious e\acuation has been secured or has occurred spontaneously, 
measures should be taken to control the diairhcea and the intestinal inflam- 
mation Bismuth salts, chalk mixture, Iime-watei, and other alkalies are 
advisable when acid fermentation is active Astringents, such as kino, 
catechu, hsematoxylon, or various other tannic acid pieparations may be 
used to control diarrhoea The addition of opium in the form of Dover’s 
powder, laudanum, or paregoric is advisable when diairhoea is severe and 
pain is marked A timely injection of morphine m the beginning may control 
the severity of the attack In later stages, when the diairhoea has become 
less urgent and the general symptoms are less pionounced, such astringents 
as silver nitrate, acetate of lead, or sulphate of coppei may be used in com- 
bination with opium 

In cases of cholera morbus the prompt use of opium by mouth or rectum, 
or of hypodermics of morphine, is ad^ isable The intensity of the vomiting 
usually precludes the administration of remedies by the mouth until the 
condition has been somewhat controlled After this result has been secured, 
the treatment may be conducted as in ordinary cases 
When symptoms of collapse appear, hot applications over the abdomen 
are advisable, hot drinks, with the addition of small doses of brandy or 
other stimulants, may be given, and liypodermic injections of strychnine, 
camphorated oil, tincture of digitalis or digitahne, etc , should be employed 
When the symptoms have somewhat subsided, great care should be exer- 
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cised in resuming ordinary diet Small quantities of liquid food alone should 
be permitted, and these should be given at short intervals and cautiously 
increased If a tendency to nausea persists, ceiium oxalate with fractional 
doses of cocaine oi codeia may be administered before food, so that the 
stomach may be less irritable 


CHRONIC ENTERITIS. 

Chronic enteritis is a condition of catarrhal mflammation of the small 
intestine and the upper part of the large mtestine, with or without ulceration 
It usually follows as the sequel of acute attacks 

Etiology — ^This disease may result from a severe attack of acute enteritis 
or may be caused bj'- repeated slight attacks Not infrequently it is an ac- 
companiment of other conditions of the bowel, as is indicated in the sections 
on carcinoma, intestinal obstruction, fecal impaction, etc Certain indi- 
viduals show a distinct tendency to repeated oi chronic catarrh of the 
bowel 

Pathology — The intestines usually present evidences of long-continued 
mflammation of the mucous membrane The surface is cmeied with 
excessive secretion (mucous or mucopurulent), and there are areas of thick- 
ening of the mucosa or of erosion and atrophy Ulcerations and stellate 
cicatrices of healed ulcers may be found, especially in the large bowel 
Sometimes polypoid formations are found surrounding ulcers oi independent 
of any ulceration The mucosa may be of a normal color or may be hyper- 
ffimic and more or less pigmented When distention of the bowels has been 
persistent, a thinning of the mucous membiane from overstretching may 
occur 

Symptoms — The conspicuous symptom of chronic enteritis is persistent 
or intermittent diarrhoea The moiements are extremely variable in charac- 
ter, sometimes being nearly normal, at other times soft and pultaceous, or 
foamy, from the occurrence of fermentative piocesses In still other cases 
they aie large and liquid, and their color varies from a light yellow to a 
dark browm Frequently they become highly offensive during exacerba- 
tions, when increased bacterial putrefaction occurs 

In some cases, mstead of diarrhoea, there is persistent constipation In 
these cases light-colored or gray scj'balous masses, more or less coated witli 
mucus may be passed, while at intervals, attacks of diarrhoea, with soft or 
liquid movements, occur When the large intestine is especially involved, 
mucus is always a pronounced feature in the movements, and at times 
masses of mucus may be passed without any fecal matter Blood-streaked 
movements or decided losses of blood may occur m cases attended with 
ulcerations or polypoid conditions of the mucosa 

The abdomen is usually distended when chronic enteritis affects a large 
part of the intestinal tract In cases in which the process has become limited 
to a restricted area, distention may be wanting, and local discomfort or tender- 
ness alone may be discovered 

The general condition of the patient suffering with chronic enteritis varies 
greatly In many individuals this condition persists for years vithout 
great impairment of the health In otliers, emaciation, general depression, 
and a variety of nervous symptoms significant of a lowered state of vitality 
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are met witli Hypochondriac and neurasthenic symptoms are not unusual, 
as in cases of mucous colitis The patient may become extremely emaciated, 
amemic, and weakened, and not rarely sinks into a state of semi-invalidism 
The highest grades of ansemia are observed m cases m which associated 
ulceration in the colon causes loss of blood or m those m which bacterial 
putrefaction occurs actively 

Diagnosis — It is difficult to distinguish chronic enteritis from functional 
disturbances of the intestine on the one hand, and fiom mucous colitis or 
certain primary nervous disorders on the other In enteritis affecting the 
upper bowel the stools are found to contain imdigested food, and are often 
acid m reaction, as m cases of intestinal indigestion The intensity of the 
symptoms and the associated indications of inflammatoiy trouble alone make 
a distinction possible No absolute line of division can, however, be draA\n 
betw^een the tAVO conditions 

When the large intestine is especially involved, and mucus is abundant 
m the stools, chronic enteritis closely resembles mucous colitis The latter 
how'ever, is usually so closely associated with primary conditions of ner\ous 
debility, and the evidences of intestinal irritation are so inconspicuous, as 
compared with those in enteritis, that a distinction is usually easily made 
The history of onset is also of importance in establishing the diagnosis 

Many individuals suffering wnth nervous diseases, such as neurasthenia, 
are liable to attacks of diarrhoea, or may suffer w ith more oi less continued 
looseness of the bowels, which may suggest an intestinal origin for the 
nervous condition In these cases, hoivever, acute symptoms of irritation 
of the bowels are generally wanting and the manifestations are those of 
intestinal indigestion, rather than of enteritis 

When a chronic form of enteritis occurs in tuberculous oi syphilitic persons 
it may be difficult to determine Avhether it is a simple enteiitis or one of 
specific character The clinical course and the results of treatment must 
determine 

Prognosis — Chrome enteritis may continue foi iveeks, months, or years 
The prognosis is ahvays uncertain, but persistent treatment is usually pai- 
tially, if not completely, effective 

Treatment — The removal of all sources of irritation is the first caie 
in the treatment of this condition Sometimes an established error of diet 
ma} be discovered and corrected In othei cases a modification of the 
habits of life and the avoidance of exposure, fatigue, and similar causes are 
important A close siipei vision of the patient’s diet and an mdn idual study 
may discover idiosyncrasies of fundamental importance 

Sometimes the correction of gastric digestion and the use of remedies such 
as nux vomica or other stomachics and digestive ferments may relieve the 
condition Usually, how'ever, some form of astringent medication is indi- 
cted Of all remedies of this class, nitrate of silver is the most important 
This may be combined with extract of opium or extract of nux vomica, and 
administered in the form of pills coated with salol or keratin, which secure 
the passage of the pill through the stomach and its solution in the alkalme 
secretions of the intestine Other astringents, such as acetate of lead, sul- 
phate of zinc or copper, and bismuth salts, may also be employed All the 
remedies are best given in small doses frequently repeated When fermenta- 
tn'e processes are active, guaiacol carbonate, salol, and others of the so-called 
intestinal antiseptics may be emploved These also should be used in small 
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doses, as has been indicated by the experiments of Steele, who found that 
such remedies, by irritating the mucous membrane, may increase rather than 
decrease bacterial proliferation 

In cases invoh mg the large intestine local treatment is advisable, such as 
repeated irrigations of the colon with w^ater or saline solutions When 
mucous formation is abimdant, astringent injections, as solutions of nitrate 
of silver (1 to 5000), quinine (1 to 5000), or the addition of fluid extract of 
hamamelis to a saline solution (1 to 125), may be employed 


COLITIS 

Inflammation of the colon frequently occurs as an accompaniment of 
general catarrhal inflammation of the bow'els or enteritis, and is a common 
accompaniment of organic diseases of the large bow’el, such as carcinoma, 
strictures, faecal impaction, and the like It is also met wnth as a manifesta- 
tion of certain specific infections, such as dysentery Occasionally, how^ever, 
colitis occurs as an independent disease This form alone is now under con- 
sideration The term simple colitis has been applied to such cases by Hale 
White 

Etiology — ^The causes of colitis are similar to those of enteritis, and no 
adequate explanation can be given for the limitation of the disease to the 
large bow^el Some cases seem to follow'^ the dislodgement of hardened 
masses of faecal matter from the sigmoid flexure Doubtless the retention 
of scybala in the pouches of the large bowel is quite sufficient to cause bow^el 
inflammation Dietary errors and various irritants doubtless play a part, 
and often infections are concerned No specific microorganism, however, is 
operative in these cases 

Colitis sometimes occurs as a secondary manifestation m certain general 
infectious diseases, such as pneumonia, septicopysemia, etc It may also 
occur in cases of nephritis and uraemia 

Pathological Anatomy — ^The mucous membrane of the bow'el presents 
the usual appearances of inflammation such as have been described m the 
case of acute and chronic enteritis Thickening of the mucosa, excessive 
mucous formation, and follicular ulceration are observed In persistent 
cases polypoid formations may be met with, and pigmentation or hemor- 
rhagic extravasation may be seen In the colitis attending violent infections 
pseudomembranes are sometimes observed 

Symptoms — ^The principal manifestations are diarrhoea, local pain, and 
tenderness The stools contain an abundance of mucus, and are often 
blood tinged Sometimes considerable hemorrhage may occur In severe 
cases, small mucous, blood-tinged discharges, resembhng those of simple 
dysenterj', occur, and may be frequently repeated In subacute cases 
fecal matter, w ith mucus and blood, is passed Abdominal pain, especially 
in the region of the sigmoid flexure, is usually complained of, and sometimes 
there is extreme tenderness on presssure This may be so great that the 
patient lies with the left thigh flexed, and even the weight of the bed-clothes 
ma^ be intolerable The pain is increased at the time of the movements, 
and sometimes actn e or ^ lolent tenesmus may occur 

Fever and general prostration of more or less intensity are usually present, 
and gastric disturbances may occur, although these are not, as a rule, seiere 
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In old and debilitated persons extreme piostiation frequently presents itself 
In the pseudomembranous colitis accompanying infections a rapid loss of 
strength, hio-h fever, and prostration result from the intestinal complication 

Diagnosis. — ^The acute onset, local tenderness, and mucous discharges 
aie the most characteristic features It is extiemely difficult, however, 
to distinguish a simple colitis fiom dysentery or from enterocolitis with 
especial involvement of the large bowel It must also be remembered, in 
leaching a diagnosis, that colitis occurs as a symptom of malignant disease, 
strictures, and othei oiganic conditions of the intestine 

Prognosis — ^This is usually favorable, although a tendency to clironic 
inflammation sometimes results In persons weakened by age or previous 
disease fatal terminations may occui 

Treatment — ^Rest and waim applications to the abdomen, iiith caieful 
legulation of the diet and the admmistiation of remedies to check intestinal 
nutation, are the important featuies of treatment All of these have, how- 
ever, been sufficient!}' considered in the discussion of the tieatment of diar- 
rhoea and enteritis Special mention may, however, be made here of 
certain local methods of tieatment When the inflammation in the sig- 
moid flexuie and rectum is pronounced, and tenesmus is a tioublesome 
symptom, ice suppositories, injections of small quantities of cold water, oi 
of starch rvater containing opium, cocaine, or othei sedatives, may be used 
rvith advantage Cases marked by more extensive irritation, oi in which 
hard scybala tend to foim, are benefited by repeated injections of small 
quantities of olive oil In subacute cases and during the later stages of acute 
attacks astringents of various sorts may be used in larger colonic irrigations 
(See Enteritis ) 


DIARRHCEA IN CHILDHOOD. 

The diarrhoeas of infancy and early childhood require especial considera- 
tion, on account of their greater urgency and their distinctive features As 
the digestive and metabolic functions are relatively predominant at this age, 
any derangement of the gastro-intestinal tract naturally involves a greater 
disturbance of health than at other periods of life Errors of diet and then 
consequences are, therefore, most serious m infancy and childhood 

Etiology — ^The causes of diarrhoea in children aie practically the same 
as those that operate in adults, but the difference in the character of the food, 
in the routine of life, and in susceptibility give a greater prominence to certain 
conditions 

Food — Probably the most generally active cause of diarrhoea in children 
is improper feeding A mere excess of food may be sufficient to derange 
digestion and occasion intestinal irritation, but overfeeding is particularly 
harmful because it furnishes favorable conditions for bacterial growth and 
fermentative processes in the intestinal tract This is seen with greatest 
distinctness in young children past the nursing age, m whom a single over- 
loadmg of the stomach may occasion an attack of diarrhoea that is afterward 
prolonged by conditions that arise secondarilj The more indigestible 
the food the more promptly will diarrhoea follow' and the more serious its 
type In sturdy, bottle-fed infants an appetite somewhat too keen may 
readily tempt the mother or nurse to overfeed the child, and diarrhoea 
frequently results The quality of food, especially milk, must be considered 
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Diairlioea m young infants is frequently caused by milk containing too high 
a percentage of fat 

j\£uch moie commonly the occasion of the diarrhoea m cJnldhood is 
some qualitative changes m the food, especially the use of tainted milk 
Improved conditions m dairies and improved methods of keeping and 
transporting milk have materially lessened the frequency of the diaiihoeas 
of infants, but, despite all eftorts, diarrhoea due to bad milk is still the 
most fiequent of all forms Attempts to improve conditions by pasteuriza- 
tion or steiihzation of the milk aie of questionable utility , although the former 
plan IS gieatlv preferable Steiihzed milk should be condemned, because 
its constant or repeated use undoubtedly occasions nutiitional disturbances, 
infantile scuri^, and other diseases Pasteurization, although less objec- 
tionable, cannot be lelied upon to destroy all micioorganisms, and thus 
often gives a false sense of security Experimental investigations have, 
moreover, shown that after thorough pasteurization, bacterial multiplication 
occurs even more rapidly than in raw milk, and vhen the food is prepared 
in the morning, the bottles given later in the day may be in worse condition 
than if pasteui ization had not been practised Pasteurization of the milk 
on a still larger scale, as u hen it is carried out by the dairyman or supplier, 
IS still more objectionable The addition of any bactericidal agent to milk, 
even m minimal quantities, must be unieseivedly condemned Intense 
foims of diaiihoea and geneial infection are sometimes followed by the 
use of milk obtained from cows suffering with mastitis This condition is 
caused by a stieptococcus that produces virulent infection 

Safety in miUc feeding lies in the careful superyision of dames, the handling 
of the milk in the cleanest possible mannei, piompt deliyery at the home, and 
careful refrigeration aftei its delivery 

Sometimes, although the milk used has been fresh and pure, diarrhoea 
may follow’- its use, on account of disturbance of digestion and secondary 
fermentative processes caused by bacteria alreadv present m the intestinal 
tract Often this is caused by the use of milk mixtures that are too stiong 
and therefore indigestible Every attempt at correcting such diarrhoea by 
modifications of the milk, pasteurization, suitable dilutions, etc , may in 
some cases be wholly futile 

Diarrhoeas due to milk may be the result of the action of bacteria present 
in the milk, or may more directly lesult from poisoning by bacterial products 
present in the milk The latter forms are particularly severe, and more 
properly merit the teim milk poisoning, which is often used in a general 
sense to indicate diarrhoeal disease due to milk feeding 

Recent investigations have showm the presence of an organism closely 
allied with the Bactlhis dysenieiios of Shiga in cases of infantile summer 
diarrhoea of the enterocolitis type There is little doubt that this organism 
plays an important part in the etiology of some cases and of occasional 
extensive outbreaks in institutions or in certain communities It is quite 
as certain, how’^ever, that cases or outbrealrs clinically indistinguishable from 
these are caused by other micioorganisms Among these aie various 
closely allied organisms differing mainly in their capacity to ferment differ- 
ent foims of sugai Other organisms, how'ever, such as the Bacillus lacii'^ 
aerogenes, the Bacillus coli and close allies of this gioup, streptococci and 
staphylococci are concerned in some cases In many cases several forms 
seem to be associated 
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The most intense diarrhcesis of the cholera infantum type seem to be caused 
bt products of bacterial decomposition either occurring in the food or formed 
111 the intestinal tract No special microorganism has been connected nith 

tll0S0 C3^SCS 

In older children, also, various other foods may be the cause of attacks 
of diarrhcea Unripe or spoiled fruit, particularly , takes high rank In 
certain epidemics it has seemed probable that the source of infection was 
water The careless use of impure water m the washing of milk tans or 
bottles may cause infection of the milk, or the drinking watei given the child 
may cause direct infection 

A variety of causes affecting the susceptibility of the child and the lia- 
bility to food infection will now lequire consideiation 
Age — The time of greatest susceptibility is fiom the sixth to the twentieth 
month, the period of the primary dentition Dentition itself, by causing 
reflex disturbances, excessive secretions, or fever, increases the liability to 
all forms of diarrhcea, although it may not be the immediate, direct cause 
Season — Diarrhoea is distinctly a disease of warm weather, although it 
may occur at any peiiod of the yeai In the summer months it is always 
more difficult to presell e milk and other foods In addition, the eliildren 
are lendeied susceptible by free action of the skin and chilling at night 
Environment — Surroundings play an impoitant role m the causation 
Children in crowded cities and amid surroundings of destitution and squalor 
are much moie liable to severe diarrhoeas than those in the countiy or living 
undei moie wholesome conditions In institutions in which a number of 
childien aie in close contact direct infections frequently occur 
The writer has lepeatedly seen, m the babies’ waid of a children’s hospital, 
one child after another attacked with diairhoea after the admission of a case 
or the development of one in the ward The greatest care is necessary, m the 
handling of children, to avoid the communication of diarrhceal conditions, 
particularly should the handling of the diapers be scrutinized with care 
They should never be kept in the room, and should be thoroughly steiihzed 
before they are used again Food standing in the same room may easily 
become infected, and the preparation of the food should be carried out in 
a well-ventilated apartment, away from any danger of contamination from 
bad drainage, sewage arrangements, ventilators, etc 
Pathology — ^The lesions m the various forms of infantile diarrhoea 
vary considerably, but quite commonly the character of the anatomical 
manifestations is not in keeping with the seriousness of the symptom 
Three types may be distinguished, although no sharp dividing line can 
be drawn between them These are (1) simple oi dyspeptic diarrhoea, 
(2) enterocolitis , and (3) choleraic diarrhcea or cholera infantum 
In the first of these the bowel may present no evidences of disease post- 
mortem When the manifestations have been severe, some indieation ot 
catarrhal irritation or inflammation may be found in the upper small intestine 
and stomach Congestion, slight thickening, and excessive mueus formation 
may be discovered 

In the enterocolitis of childhood moie definite changes in the mucous 
membrane are seen Redness and swelling, and frequently enlargement 
ot the lymphatic follicles, are usually met with Sometimes small folhculai 
ulcerations, and less commonly swelling and slight ulceration of Peiei’s 
patches, may be seen, especially in subacute or ehronic cases In cases 
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of excessive seventy pseudomembranes or extensive ulceration may occur, 
more particularly in the large bowel After long-contmued attacks ot 
entercolitis, and those in particular that are attended with continued dis- 
tention, a thinned, atrophic mucous membiane may be found Various 
secondary changes m othei organs expressive of depletion of the system 
occur, as in other diarrhoeal affections Infective lesions, such as nephritis 
and degenerations of the liver, and other glandular organs, are among the 
occasional pathological features 

In cholera infantum evidences of intense inflammations of the mucous 
membrane, vith exfoliation of epithelium and swelling of the glands and 
lymphatic follicles, may be seen 

Ssnnptoms — Simple or Dyspeptic Diarrhoea — Usually evidences of gastric 
disturbance precede the attack of diarrhoea, and attend it more or less 
continuously The child regurgitates food or is attacked by active vomit- 
ing At the same time he becomes restless and distressed, with abdominal 
pain and distention The facies and actions of the child suggest gripmg 
abdominal pain Later, diarrhoea sets in, the movements being oftensive 
or sour-smelhng, and chaiacteiistically containing undigested food, such as 
curds of milk, together with more or less mucus The color of the stools 
varies greatly, sometimes being white or light colored, from the presence of 
large amounts of undigested milk and unabsorbed fat, at other times, green, 
from the presence of bihveidm or of coloring matters produced by bacterial 
action Lesage, in particulai, has shown that chromogenic bacteria are 
active in producing gieen stools in certain cases The number of move- 
ments may be meiely a slight increase over the normal, or may reach ten or 
more in the twenty-four hours 

In some cases the evacuation of the bowels is closely dependent upon tlie 
taking of food, one or more movements quickly following each feeding In 
such cases there is apt to be a considerable amount of undigested food in 
the motions 

The general condition of the child is one of moderate prostration, although 
frequently there is but little weakness until the diarrhoea has lasted for some 
time If long continued, emaciation, pallor, and other signs of depletion 
are met with 

Enterocolitis — The term inflammator}' diarrhoea is also applied to this 
variety The symptoms of this form of diairhoea are distinctly more intense, 
and m marked cases reach high grades of severity Nearly always the child 
loses strength rapidly, and when lepeated, and especially waterj'^, stools are 
discharged, extreme prostration may speedily occur Fever is practically 
alw'ays noted, and m severe cases is very high Temperatures ranging from 
103° to 105° are not unusual, and hyperpyrexia is a common manifestation 
of the enterocolitis of the hot summer season 

The onset of the disease is usuallj' abrupt, and is attended wuth evidences 
of general distress, and especially abdominal pain Vomiting frequently 
occurs, but IS less conspicuous than in the dyspeptic form, and sometimes, 
especially m older children, may be wanting Often, however, obstinate 
vomiting IS a marked symptom 

The movements are numerous, and varj' in color from brown to green 
After the contents of the bow^el have been evacuated, more watery move- 
ments, wuth less and less color, may occur, so that the condition approaches, 
m the character of the discharges, to the choleraic type When the large 
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bowel IS especially involved, considerable mucus may be mixed with the 

The 'general condition of the child is one of rapid exhaustion The 
face becomes pinched, the eyes grow hollow and are suirounded by circles, 
the temples aie sunken, and when severe exhaustion has developed, the 
hands and feet may grow cold and cyanosed, while the internal temperature 
as determined in the rectum remains excessively high The abdomen is 
often distended, and the skin tensely diawn and haish The child becomes 
more and more feeble, its movements less active, its cry more and more 
taint, and its lips dry Finally, it sinks into a state of complete collapse 
An apathetic, stupoious, or even comatose condition, non and then inter- 
lupted by a complaining cry, betokens the development of a condition 
lesembling that of meningitis, and designated as spurious hydrocephalus 

In cases involving the large intestine to a considerable degree, violent 
straining occurs with each evacuation of the bowels, and prolapse of the 
lectum IS a not unusual feature In all cases the bowel movements may be 
irritating and cause inflammations of the skin about the anus or buttocks 

The uiine early becomes scanty, and occasionally the secretion is almost 
suppressed Superficial oedema maj' result from this interference with the 
renal function Actual nephritis occurs m the intensely infective cases 

When the temperature remains persistently high, various nervous symp- 
toms, such as restlessness, slight twitching, and even convulsions, may occur, 
but the tendency to piostration usually supplants all other nervous indica- 
tions, and the child sinks into the condition of lethargy or coma already 
referred to 

The loss of flesh and strength sometimes increases with startling rapidity 
Within a few hours the child may be visibly reduced, and when the condition 
has lasted for several days extreme grades of desiccation and inanition result 

Complications, such as bronchopneumonia, hyperpyrexia, and extreme 
nervous symptoms, often precede the fatal termination, but more commonly 
this results directly from exhaustion 

Diagnosis — The recognition of this foim of diarrhoea offers little diffi- 
culty In the beginning, high fever and the absence of characteristic in- 
testinal manifestations may suggest infectious diseases of various sorts, 
but usually the charactei istic symptoms speedil}' present themselves It is 
practically impossible to separate cases due to ordinaiy causes from instances 
of epidemic diarrhoeas produced by the Bac'ilhis dysentervB, except by bac- 
teriological methods 

Prognosis — Enterocolitis is always a serious disease m childhood, par- 
ticularly in young infants Oldei children more commonly exhibit enough 
resistance to withstand the attacks 

Choleraic Diarrhoea, or Cholera Infantum — This form of disease, usually 
met Mith m early infancy, is of the most extreme gravity The onset is 
sudden, and the child becomes prostrated very early After a few move- 
ments, in which the bowel contents are evacuated, a choleraic form of diar- 
rhoea occurs, the stools being large and watery, and containing but little 
fecal matter 

The iihole body undergoes a rapid shrinking, and the features present 
the shrunken, hollow appearance desciibed as occurring in the most violent 
cases of enterocolitis, but coming on with even greater rapidity Extreme 
dryness of the tongue and mouth and excessive thirst are evidences of 

lOL V — 25 
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the desiccation The urine is scanty or suppressed The blood becomes in- 
spissated, and the circulation is inteiferedwith, so that cyanosis of the hands 
and feet, or of the \\hole surface, becomes marked The eyes sink in their 
sockets, the fontanelle is depiessed, and Avithin a few hours the child’s face 
assumes the wrinkled appeal an ce of senility The surface is cold, and 
stupor or coma develops rapidly The surface temperature is greatly reduced, 
while the internal tempera tuie, as observed m tlie rectum, may rise to 105° 
or more 

The course of this form of diairhoea is brief, and m a large proportion of 
cases terminates fatally When impiovement occurs there is a subsidence 
of temperature, a gradual cessation of diarihcea, and a slow restoration of 
strength Not rarely a less degree of diarrhoea persists for some time, due 
to a residual enterocolitis 

Prognosis — The mortality from this form of diarrhoea is exceedingly 
great When it occuis in institutions containing large numbers of mfants, 
a fatal termination may take place m above 90 per cent In older children 
the outlook is less grave, although it is always a condition of extieme 
severity 

Trsatment. — The prophylactic treatment of infantile diarrhoeas is of 
the greatest importance Greater care m the piepaiation and preservation 
of food and increased knowledge of the causes of diarrhoea have led to a 
decided diminution in the frequency of these conditions, although much still 
remains to be accomplished 

In hot seasons of the year all forms of food, but particularly milk, should 
be kept with the strictest care Fortunately, municipal and voluntary 
associations, such as milk commissions, have done much toward correcting 
many of the abuses that formerly existed in the matter of the production and 
distiibution of milk When children are bottle-fed, the food if prepaied m 
the morning for the whole day should be kept m a refrigeiator Careful 
pasteurization is often necessaiy when the freshness of the milk is doubtful 
In the early morning some other form of food, such as bai ley water or pre- 
pared foods, may be used with advantage until the new supply of the day 
has been received In the cases of older children rigid care should be 
taken to avoid the use of stale foods of all sorts 

The susceptibility of the child may be lessened by the avoidance of ex- 
posure In the summer, when the nights are relatively cool, care m the 
dress is of importance, particularly the protection of the abdomen and 
legs 

Infectious diarrhoeas may be avoided in institutions by the separate 
management of the childien and by the closest care m the handling of the 
napkins 

Medicmal Treatment — After the onset of diarihoea, treatment should be 
directed to the removal of irritants, the control of the diarrhoea, and the sup- 
port of the patient’s strength 

In the milder dyspeptic diarrhoeas the prompt administration of a dose 
of castor oil and the wlthdra^^al of the accustomed food, substituting 
for this barley water, rice water, albumin water, w'eak broths and the like, 
may speedily terminate the condition If the tendency to diarrhoea persists, 
mild astringents, such as pow^ders of bismuth subnitrate, subgallate, or 
subcarbonate, wnth or without the addition of pepsin, may be sufficient 
Alore active astringents, like chalk mixture w itli kino oi catechu, and tannic 
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acid preparations of other sorts, may be used Frequently, small doses 
of calomel, alternating with bismuth, chalk mixture, or other astringents, 
appear to ha^ e good effect An old method of treatment u as the adminis- 
tiation of rhubarb ^Mth paregoric oi laudanum When the movements 
are acid and irritating, alkalies, such as magnesia, soda, oi lime-watei, may 
he employed 

In cases of enterocolitis, piehmmaiy purgation may be desiiable, although 
it must be used u ith greater caution than in the dyspeptic diarrhoea, because 
the tendency to spontaneous evacuation of the irritating matters in the bou el 
IS greatei and prostration is more imminent Sometimes, however, the 
prompt administiation of castoi oil, rhubarb, oi magnesia is desirable 
When vomiting is severe, all food should for a time be withheld, oi only 
diluted barley uater, rice water, or thm gruel should be given At the 
same time, small doses of calomel, alternating with bismuth powder, may 
be employed In later stages, astringents, such as have been mentioned 
before, are useful Opium in the form of laudanum, Dover’s powder, or 
paregoric is often necessaiy to cheek obstinate diairhoea, and sometimes, 
when violent purgation thieateiis speedy collapse, a hypodermic injection 
of morphine (gr to gi may exercise a rapid controlling effect 

When the tempeiature is high and prostration is severe, colonic irrigations 
are most serviceable By gentle manipulation, with the hips elevated, the 
colon may be flushed without exciting irritation of the bow’el, and the 
effect upon the general condition of the child is fiequently sui prising The 
w'ater used foi irrigations should be of a temperature of from 90° dowm to 
80° or 75° S' , the amount may vaiy, according to the age of the child, 
from half a pint to a quart A catheter or small-sized rectal tube, passed 
high into the bow'el, and a fountain syringe, elevated not above a foot or tw o, 
suffice for the injections If the colon and rectum are iiritable, the first 
injection may be at a higher temperature, and a few' drops of laudanum may, 
w'lth advantage, be added to the fluid Sometimes a small amount of oil 
may first be injected, or a little starch wrater, containing laudanum, cocaine, 
or other sedatives In later stages, if colitis persists and slight diarrhoea W'lth 
abundant mucus continues, injections of fluid extract of hamamehs m nor- 
mal saline solution (1 to 65) or nitrate of siher (1 to 8000) may be employed 
Stimulants and other supporting measures may be necessary on account of 
threatened collapse Hypodermics of strychnine (gr to gr ^^) and 
small doses of brandy, tincture of digitalis, or tincture of nux vomica may be 
used If the external temperature has remained high, sponging or cold 
jiacks may be employed W'lth advantage 

In cholera infantum the tendency to speedy eollapse requires the prompt 
administration of stimulants, such as those named External heat may be 
needed w'hen the surface temperature sinks, and injections of fluid under 
the skin may be necessary to counteract the loss of w'ater from the system 
The diarrhoea itself may be controlled by the use of astringents adminis- 
tered as freely as the condition of the stomach permits In many cases 
the prompt administration of a hypodermic injection of morphine will check 
vomiting and diarrhoea, and permit of the administration of other remedies 
If the diarrhoea is got under control the cautious increase of nourishment 
imd the use of stimulants are required to restore the patient’s strength 
1 le greatest care must be taken, how'tier, to prevent a recurrence of the 
jnte&tinal disturbance 
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Serum treatment has been employed smee the discovery of organisms 
resembling the bacillus of Shiga m cases of infantile diarrhoea, but the results 
have not proven especially encouraging 

ULCERATION OF THE BOWEL 

A classification of intestinal ulceration is difficult, and from many stand- 
points unsatisfactory The most rational presented is probably that oi 
Nothnagel 

Fust Group — Ulceration as the result of necrotic piocesses 
Simple duodenal ulcer (including peptic iilcei of the jejunum) 

Ulcer following cutaneous burns 

Embolic and thrombotic ulcer (the peculiar ulcers of the intestine seen 
m patients with multiple neuritis belong to this class) 

Amyloid ulcers 

Second Group — Ulceration as the result of infiammatory processes 
Catarrhal ulcer 
Follicular ulcer 
Simple ulcerative colitis 
Stercoral or decubital ulcer 

Tlwd Group — Ulceration as the result of acute infectious diseases 
Typhoid 
Dysentery 
Diphtheria 
Anthra\ 

Sepsis 

Erysipelas 

Varioloid 

Fourth Group — Ulceration as the result of chionic infectious diseases 
Tuberculosis 
Sj^hihs 
Erysipelas 
Lepra 
Pellagra 

Frfth Group —Ulceration as the result of constitutional diseases 
Gout 
Scur\y 
Leukmmia 

Sixth Ghoup — Toxic forms of ulceration 
Ursemic ulcer 
Mercurial ulcer 

In the sections that follow, “simple duodenal ulcer” will be considered 
separately on account of its special etiology and itspecuhai clinical features 
The other forms of ulceration, whether occurring m the duodenum or 
elsewhere, are properly discussed m another section Jejunal ulcer is, m an 
etiological sense, related to simple duodenal ulcer rather than to the other 
group, but for the sake of simplicity of description, its symptoms will be 
given with the latter group The ulcerations of the intestine met with in 
some acute infections, Nothnagel’s third group, are more appropriately con- 
sidered m connection with the infectious diseases in which they occur Oi 
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the ulceiations included in the fourth group, the tuberculous and syphilitic 
Mill be separately described in this volume The intestinal lesions of lepia 
and pell.ifrra are moie properly described in the discussion of these diseases, 
as are also the ulcer, occasionally mctMith in the diseases of the fifth gioup 
A brief refeience to leukiemic ulceration and to the rare form of trophic 
ulceration (ivhich is not included in the classification) maj be in place 

Duodenal tdeer.* — ^The duodenal mucous membrane is fiequently the 
seat of ulceration resembling that found in the stomach, and knoMii as 
(rastne or peptic ulcer Ulcers due to infectious diseases, such as tiibercii- 
fosis and typhoid fei er, and ^ arious other forms m ill be considcied elsen here 
The foim noiv under consideration is that mIiicIi lesults from digestne 
action rather than from uifectious, to\ic, or inflammatort processes It 
has been designated simple duodenal ulcer or peptic duodenal ulcer 

Occupation, habits, and eniironment seem to play no particular pait in 
the etiolotry, except that conditions that tend toM ardirregularitt in eating,and 
especially to the use of alcohol, maj fa^or the deiclopment of the condition 

Etiology — Duodenal ulcer is found associated m ith certain diseases, notably 
of the stomach As to the association of gastric Mith duodena) ulceration, 
according to the Fennicks, 1 7 per cent of cases of gastiic nlcei Mere accom- 
panied by a lesion of the duodenum, but hlayo and iMo\nihan have found 
that half their cases of duodenal ulcer n ere associated m ith gastric ulceration 
The clinical history of cases indicates that chronic gastiitis vith excess of 
acid secretion is a factor of considerable importance in the dciclopmcnt 
of duodenal ulcer Nearly all patients gne a ]iistor>" of antecedent gastiic 
disorders 

Duodenal ulceration appears to be associated ^^lth tubeiciilosis rather 
more frequentlj than it is found in persons free of this disease or suflering 
with other maladies Ulceration of the duodenum lias also been referred 
to as occurring in chronic nephritis These ulcers, lioMciei, are some- 
M hat different in their general character from ordinart duodenal iilccis, and 
Mill be considered elscMhere 

Extensive burns of the skin ha^c been for a long time knoMii to be associ- 
ated Muth duodenal ulcers These also differ in charactei and causation 
from true duodenal ulcers, and Mill be more appropriately considered by 
themselves 

Pathological Anatomy — Duodenal ulcers, like those of the stomach, mai 
be distinguished as acute oi chronic The former aie ciicidai and punclied- 
out in appearance, and the flooi and edges are congested and soft The 
chronic form presents thickened, induiated, and sometimes undermined and 
irregular edges, and not mfrequentlv has a sloping foim, mIiicIi gives the 
ulcer a funnel shape Acute ulcers may be quite supei ficial, presenting them- 
selves as mere erosions of the mucous membrane The moic chionic foims 
are deepei, extending to the submucous or even to the musculai coat, and 
occasionally penetrating thiough all the coats, vdien the hvei, the head of 
the pancreas, or some other neighboring structure may form the floor of the 
ulceration, adhesions having prevented an open ruptuic into the tabdommal 
cavity The mucosa suirounding an ulcer, although usually normal, mav 

, Uuodenal ulcer of the form here discussed, uduch anatomically comes under the 
heading ot ulceration of the bowel, is closely associated Muth gastric ulcer as regards 
etiology and symptoms It is therefore discussed both under Diseases of the 
btomach and in this section — ^Editoh 
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present evidences of irritatn e change, and is sometimes irregularl} elevated 
or polypoid Microscopically the floor and edges of the ulcer present necrotic 
changes, v ith some increase in connective tissue, but v ithout the evidences 
of active mflammatoiy conditions, such as are found in ordinary' ulcerations 

The situation of duodenal ulcers is usualty m the first part of the duod- 
enum, near to the pylorus The majority of the ulcers m tlie first part of 
the duodenum are situated quite near the pylorus, and are deepest at the 
upper part where the gastric contents are projected \\ ith greatest force against 
the duodenal wall The anteiioi wall of the duodenum seems to be aftected 
more frequently than the posterior, although all observers do not agree upon 
this point 

Secondary Changes — Duodenal, like gastric ulcers, may undergo a process 
of gradual cicatrization, but apparently this termination is less common 
than m the case of ulcers of the stomach Chvostek msists that cicatrization 
IS moie common than has been generally believed Perry and Shaw esti- 
mate it as occurring m 11 per cent of all cases When it occurs there may 
result a stenosis or deformation of the duodenum, similar to the stenoses 
produced by cicatrizing gastric ulcers Progressive dilatation of the stomach 
wuth symptoms of food stagnation lesult from this condition Cicatricial 
stenosis of the low'er end of the duodenum or the parts adjacent to the 
papilla of Vater may occasion obstruction of the biliary and pancreatic 
ducts Occasionally diveiticula of the duodenum follow’ the cicatrization 
of an ulcer Deep ulcers may cause severe hemorrhage, from involvement 
of the large arteries adjacent to the duodenal w’all — the pancreaticoduode- 
nal, the gastroduodenal, the pancreatic, etc The erosion of such vessels is 
usually follow’ed by severe and sometimes fatal hemorrhage This termina- 
tion has been noted by the Fenwicks in 35 per cent of their cases 

Perforation of the duodenum occurs m about half the fatal cases Ulcers 
upon the anterior wall are moie apt to terminate in this W’ay than are those 
upon the posterior w’all, owing to the absence of adhesions to neighboring 
structures When a perforation takes place w ithout the previous formation 
of any adhesions the contents of the stomach and duodenum have ready 
access to the peritoneal ca^ it> , and usually occupy the right side of tins sac, 
extendmg along the colon tow’aid the pelvis When adhesions have formed, 
or w’hen the perforation is minute, a localized abscess may develop In 
such cases secondary perforation of the abscess into the liver, the stomach, 
other portions of the intestines, or the gall-bladder, or through the dia- 
phragm into the pleura, the mediastinum, or the pericardial sac, may occur 
In a few’ instances, ruptuie into the aorta, portal vein, vena cava, or gall- 
bladder has been recorded 

Symptoms ■ — In a large proportion of cases duodenal ulcers are chronic 
in course and the symptoms are slow m development Occasionally acute 
ulceration occurs, and the symptoms make their appearance suddenly, 
intense pain and acute disturbance of digestion, follow’ed by the rapid de- 
velopment of hemorrhage or perforation, being met w’lth In the great 
majority of cases, how’ever, such acute onset is wanting, the symptoms bemg 
slow’ m development and without characteristic significance m the earlier 
stages In these cases the patient suffeis with gastric manifestations and 
resulting emaciation, loss of strength and appetite, and finally attacks of 
pain suggesting hj’peraciditj In many instances the condition may be 
entirely latent until hemorrhage or perforation takes place, and cicatrices 
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of old duodenal ulcers maj be found at autopsy in cases in which no evi- 
dences had been manifested during the life of the patient to indicate the 
existence of the disease Othei aiithois have estimated the pioportion of 
latent cases as somewhat lowei In the cases in nhicli symptoms haie 
developed the most marked aie pain, dyspeptic manifestations, and hemor- 

The pain of duodenal ulcer is frequently paroxysmal, like that of gastric 
ulcer It may be of intense severity or merely a dull discomfoi t at certain 
periods aftei the ingestion of food In otlier cases, whether se\ere or dull, 
it IS more lasting, and sometimes a constant sense of burning or of sharp 
pain is ex-perienced The pain is situated to the right of the middle line, 
and usually a little above the umbilical le%cl It may radiate toward the 
right, or in other cases extends toward the left side Sometimes it is 
dScribed as having a deep-seated location, being rather unlike the char- 
acteristic pain of gastric ulcei in this particulai The time of its appear- 
ance varies Sometimes it follow’s immediately after the taking of food, but 
more commonly it docs not occur, or docs not reach its acme, until tw o, three, 
or four hours after meals The character of the food ma> have a certain 
relation to the occurrence and the intensity of the pain Generallv speaking, 
heav^ meals occasion more severe pain, although it may be somewhat 
later in appearing The drinking of copious draughts of w ater or the taking 
of other liquids, such as milk, beer, wine, etc , may relieve the paroxwsm for 
a time 

Tenderness and rigidity of the abdominal muscles ma> be met with over 
the seat of duodenal ulcers, especially those situated anteriorly Piessure 
usually increases the painful paroxysms, although not invariably 

Gastric symptoms arc lareh wanting m typical cases In a great many 
instances there is a history of long-standing gastiic disturbance The 
patient will state that he has gone from one form of diet to another, m the 
vain endeavor to relieve himself of recun mg pain after the ingestion of 
food The symptoms usually complained of are distention, acidit'^, the 
regurgitation of sour liquid, and especialb dull or sharp pam after the 
taking of food Loss of appetite may occur In other cases there is an 
intense craving for food, which is controlled only by the pain that follows 
its ingestion Vomiting sometimes occurs The general condition of 
the patient is suggestive He is emaciated, sallow, or anaemic m appearance, 
the latter being striking when a slow and continued oozing of blood has 
occurred, and frequently he presents a desiccated, shrivelled appeal ance 
The bowels are usually constipated, but may be variable, short attacks of 
diarrhoea alternating with longer periods of constipation Examination 
of the stomach contents may disclose a hyperacidity, although this is not 
so frequently the case as the symptoms would suggest 

Hemorrhage may occur from the stomach or from the bow el, or the blood 
may be evacuated m both ways Oppenheimei found vomiting of blood in 
8 cases, discharge of blood from the bovv^els m 10, and a combination of the 
two in 16 More frequently than severe hemonhage there is slight oozing 
of blood, which may occasion a discoloiation of the stools that is just sufR- 
cient to be observable, or there may be so little blood that it can be lecogmzed 
only by means of chemical tests (occult blood) The continuous presence 
of small amounts of blood, when associated with suggestiv'e symptoms, is 
a diagnostic indication of great value 
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Perforation of a duodenal ulcer may occasion symptoms similar to those 
met with in the perforation of gastric ulcers Usually the onset of this com- 
plication IS attended with sudden prostration and pain The patient may 
sink at once into a condition of shock or collapse, later he may revive and 
pain m the abdomen, especially toward the light side, tenderness, and dis- 
tention, due to the development of peiitonitis, may then set in In a gieat 
many instances the diagnosis of appendicitis has been made, on account ol the 
acuteness of onset and the tendency to right-sided situation of the symptoms 
Complications — ^Among the complications of duodenal ulcei aie those 
which result from extension of the ulcerative process through the duodenal 
wall, and those which are due to cicatrization of the ulcerated area 

In the former group, the most important condition is localized peritonitis 
In the case of slowly growing ulcers, a certain amount of localized peritonitis 
causing adhesion with neighboring organs, is frequent When these adhe- 
sions fasten the duodenum firmly to some solid structure and the ulcera- 
tion penetrates to the serous coat, a localized abscess may occur, or a further 
penetration into the various structures with which the duodenum has be- 
come adherent may take place 

Among the results of cicatrization of the ulcer, the most important is par- 
tial stenosis of the duodenum, which, m turn, occasions an enlaigement of 
the stomach Occasionally, when the ulceration has been situated near the 
papilla of Vater, obstruction of the common bile duct may occasion chronic 
jaundice, or there may be an obstruction of the pancreatic ducts 

Carcinomatous change may take place secondarily m duodenal as in 
gastric ulcer, although this is less common When such a change takes 
place, clinical mdications of carcinoma may be recognized 
Diagnosis — A positive diagnosis of duodenal ulcer is frequently impossible 
In particular, the distinction from gastric ulcer cannot be made with certainty 
This distinction, however, is of minor consequence, as an ulceration just 
within or just outside the pyloiic ring is, to all intents and purposes, of the 
same consequence 

Long-continued or recurrent burning or aching pain, presentmg itself 
at a certain time, usually from two and a half to four hours, after eating, 
and attended with evidences of chronic gastric disease, hyperacidity, and 
stagnation of stomach contents, is a suggestive combination of symptoms 
When hsematemesis or melsena is associated, or when small amounts of 
occult blood are constantly found in the stools, the diagnosis of ulceration 
near the pylorus becomes more certain Chvostek suggests a test, which 
consists in the giving of a little wine when the pain following a meal has 
become marked This causes immediate cessation of the pain, probably, 
as Chvostek holds, because the wine irritates the stomach and causes reflex 
closure of the pylorus, thus preventing the further discharge of acid stomach 
contents into the duodenum When the test is applied after small meals the 
pain may be arrested permanently, after a large meal, temporarily This 
test, however, is successful in only a small propoition of the cases in which 
it IS employed 

Besides the test just given, other indications of duodenal as opposed to 
gastric ulcers are the deeper position of the pain, its situation to the right 
of the middle line, and its radiation toward the right and downward In 
addition to these facts, the time of the occurrence of the pain may serve to 
indicate the probable diagnosis 
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Sudden rupture of a duodenal ulcci,%\ith lesulting peritonitis, may be 
mistaken foi appendicitis, intestinal obstruction, acute pancreatitis, and 
sometimes gallstone The tendency of the ])ain and tenderness to extend 
tonard the right, and thus to suggest appendicitis, should be especially borne 
in mind 

The withered, emaciated condition of a patient i\ho has had long-standing 
ulceration of the duodenum may suggest the existence of caicinoma at the 
pylorus, particularly nhen pyloric spasm, constant oi paiox'^smal, has occa- 
sioned enlargement of the stomach and visible pciistalsis There ma} even 
be a palpable mass due to peiiduodenal adhesions and inflammation In 
such cases a positive diagnosis is sometimes impossible 

Treatment — The treatment of duodenal ulcer is piacticalb identical nith 
that of gastric ulcer In acute cases, prolonged abstinence from feeding by 
the mouth is the most important element m the treatment The patients 
can, without difficulty, abstain fiom all food foi two oi three necks, some 
nourishment, perhaps, being derived from nutrient cnemata, and natcr being 
administered W the bowel Bismuth subnitratc, olive oil, or nitrate of siher 
maj be given by the mouth for the purpose of neiiti allying acidity, protecting 
the ulcerated surface, and through an astringent eflcct stimulating cicatriza- 
tion If bismuth is used and complete starvation is piactised, small doses 
will suffice, gr 10 to 15 (gm 1) being administered sc\cral tunes dail} in 
suspension Olive oil, in doses of from 2 diams to a -] ounce or 1 ounce, 
may be given several tunes dail> , and nitrate of sihei, in solution in distilled 
w ater, or in the form of freshly made pills The doses of this di ug should 
be small, not exceeding gr -J- (gm 0 016), and preferably administeied a 
number of times dailv, rather than large doses at longer intervals 

Occasional lavage of the stomach with plain watei , or v ith v ater containing 
bicarbonate of soda or other alkalies, ma> h.^^e a temporarih useful effect, 
but, as a rule, lavage should be avoided 
In less acute cases a more prolonged treatment of the same soit, Mith veiy 
carefully moderated feeding by the mouth, may proic successful As a 
rule, however, subacute and chronic ulcers of the duodenum tend to persist, 
and eventually will require surgical treatment It is -wisci, therefore, to 
resort to surgical measures as early in such cases as a positnc diagnosis of 
the condition can be made When perfoiation of a duodenal ulcer takes 
place, immediate surgical operation is impciative 
Duodenal Ulceration following Extensive Cutaneous Bums — 
Since Curling, in 1842, first called attention to the definite lelationship 
between cutaneous burns and duodenal ulceration, the subject has been of 
deep interest Without doubt the piimaiy element in fosteiing this interest 
IS the fact that, despite numerous attempts, as yet no satisfactory' explanation 
for the relationship of the two phenomena has been piesented Theoiies 
that would rationally explain the occurrence of intestinal ulceration after 
extensive burns have been propounded, but none of them satisfactorily 
explains the fact that the duodenum alone is usually the seat of the phenom- 
enon From this standpoint the theory proposed by Hunter is the most 
rational He explains the condition by assuming that, following the burns, 
toxic substances are secreted ii ith the bile, which, on coming m contact with 
the duodenal mucous membrane, induce ulceration He found substantia- 
tion for his view in the experimental occurrence of duodenal ulceration 
alter the subcutaneous injection of toluylenediamin into dogs However, 
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Fenwick was able to produce the same lesions on repeating the experiment 
after ligation of the common bile duct Another view is that the condition 
IS a result of emboli localizing themselves in the duodenal ^essels, thus 
lowering the nutrition of the paits involved and subjecting them to digestion 
by the gastric juices Cooke offers the theory that the violent trauma to 
the skin destioys the antiferments present in the mucous cells, and as the 
digestive powers of the gastric juice aie most potent m the duodenum, 
digestion of the mucous membrane occuis here A discussion of the various 
theories that have been proposed has been presented by Bardeen ^ 

The ulcers differ in many features fiom tlie peptic duodenal ulcers There 
may be but one ulcer or tlieie may be fiom thiee to six present They aie 
usually located m the inferior hoiizontal portion of the duodenum They 
may be iriegular m outline or, as is usually the case, are long and nariow, 
varying in width from 1 to 5 mm and in length fiom 5 to 15 mm In ex- 
ceptional cases, ulcers m the stomach or the lower part of the intestinal 
tract have been found associated with such duodenal ulcers Usually the 
ulcer develops from the sixth to the twelfth day after the burn, but they 
have occurred as early as the second day and as late as the seventeenth 
They are met with chiefly in young subjects, rather oftener m females than 
in males and more frequently after burns of the trunk than of the extremities 
They are almost invariably fatal According to the Fenwicks they occur 
in 6 2 per cent of all fatal burns 

Jejunal Peptic Ulcer. — Jejunal peptic ulcer occurs aftei gastrojejunos- 
tomy from the same causes that induce duodenal peptic ulcer It occurs 
just beyond the piont of attachment of the jejunum to the stomach It has 
been produced experimentally in animals by Watts For some unexplained 
reason this condition is met with much more frequently in males than in 
females Of 31 cases collected by Gorset, 29 were males Jejunal ulcer 
results more commonly from anterior than from posteiior gastrojejunostomy 
This probably results from the fact that the motor activity of the stomach is 
less impaired m the posterior operation, and consequently there is a lessened 
tendency to hyperacidity, which is the important factor m the production 
of the ulcers Jejunal ulcer manifests the same tendency to perforation as 
does duodenal ulcer, but the resulting peritonitis is more fiequently circum- 
scribed According to Mayo Robson, general peiitonitis is more likely to 
follow perforation after posterior gastrojejunostomy than after the anteiior 
operation 

Ursenuc Ulcers. — In 1859 Treitz desciibed intestinal ulcers occurring 
in the course of nephritis which he attributed to irritation by the ammonium 
caibonate formed m the intestinal tract from the urea excreted into it 
Since then the observation has been frequently confirmed, although some 
diffeience of opinion prevails as to the probable cause of the ulcerations 
They have been variously attributed to capillary thromboses, to arteiio- 
sclerosis of the intestinal arteries, and to submucous hemorihages The 
latter view is the one held by Dickinson, but it has not met with geneial 
acceptance In all probability the excretion of irritating substances into the 
intestinal traet is a factor more or less responsible for the ulceration A 
feature lending considerable weight to this view is the fact that m the vast 
majority of cases of nephritis some degree of catarrhal enteritis is found, un- 

1 Journal of Experimental Medicine, vol u, p 501 
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doubtedlv caused b} the irritation ot excretory products, and ^allous degrees 
of catairhaland even diphtheritic enteiitis aic usually associated w ith the 
ulcerations The ulcers are most tiequently found and most numeious in 
the lectum, colon, and lower ileum, although occasionally they aic almost 
oi entirely limited to the duodenum They vary greatly m size The smaller 
ones have regular and somewhat undermined edges They frequently 
coalesce, forming large, irregularly outlined areas ot ulceration Mathieri 
and Roux record a case of an ulcer thirty inches m length and involving the 
entire circumference of the bowel The condition is usually met with in 
chronic interstitial rather than iir the palench^ matous forms of nephritis, 
and according to Mathieu and Roux nr subiccts from eighteen to tu enty-five 
years of age The last statement does not represent the experience of the 
maprity of observers 

EmboUc and Thrombotic Ulcers — The intestines are subject to 
changes dependeirt upon alteratrorrs of its blood supply, just as are other 
tissues of the body The resulting lesions are dependent not only upon the 
character of the obstruction, but also upon its extent If a large arterial 
branch be occluded so as to alter seriously the blood supply of a consider- 
able part of the intestine, phenomena mil result, the discussion of which 
rvill be considered in another place If, howerer, smaller branches of 
the intestinal vessels be occlude^ especially those running m the intestinal 
wall Itself, ulceration will often ensue Although thrombosis induced by 
sclerotic changes m the vessel w alls may be the cause of such lesions, a much 
commoner cause is embolism, resulting from valvular diseases of the heart, 
abscess or thrombosis elsewhere in the body, or artei losclei osis Under those 
circumstances the character of the lesions in the intestinal W'all will depend 
upon the character of the embolus, whether it be bland or infectious 

If an embolus occludes one of the smaller branches of an intestinal lessel, 
there soon develops a hemorrhagic infiltration of the siibiniicous tissues 
wRich later extends to the mucosa The aiea involved becomes swollen, 
firm, and dark or grayish red On account of the interference with their 
nutrition, the tissues m the area of distribution of the vessel soon become 
necrotic, and the mucous membrane with more or less of the underlving 
tissues IS cast off and an ulcer results Ustiallj the central portion of the 
area involved show's the most advanced changes Frequently the Msceral 
peritoneum corresponding to the area of involvement is the seat of a hemor- 
rhagic infiltration If the occlusion has been such that the entire thickness 
of the w'all is involved, the ulcer becomes much deeper and earlv perfora- 
tion may result Usually the ulcers are of small si/e and invohe only the 
mucous membrane and submucosa They may be circular , gii dle-sliaped, or 
irregular m form They are usually multiple If the embolus be septic, 
the early changes may be the same as in the case of a bland embolus, but soon 
a localized submucous infiltration of leukocytes occurs and a small abscess 
forms This increases in size and finally ruptures into the intestinal lumen 
If the involvement of the w'all be more extensive, perforation may occur and 
peritonitis result Naturally whether the emboli be bland or infective, 
lesions in other organs similar in character to those in the intestines may be 
found 

Catarrhal Ulcers — ^However inappropriate the term “catarrhal ulcers” 
may be, it expresses well enough the nature of the condition — an ulceration 
occurring m conjunction with and apparently the result of catarrhal inflam- 
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mation It is seen especially in catari hal enteritis of rather long duration, and 
more frequently in children than m adults The ulcers are present in both 
the small and large intestines, but are more numerous m the latter The^ are^ 
usually minute, lound ulcers with verj’^ shghtly indurated edges Larger' 
ones may occur which are frequently the result of the confluence of several 
small ulcers These laiger areas generally have an irregular outline The 
ulceration usually involves only the mucous membrane, and at times not 
even its entire depth The larger ulcers have a pigmented base, and at 
times somewhat indurated edges The uleeis are usually numerous, and at 
times the process is so extensive that only islands of mucous membrane are 
left between the ulcerated areas The mucous membrane that remains 
free of ulceration is the seat of catarrhal inflammation Since the process 
IS limited to the mucous layer, perforation practically never occuis, but it is 
not unusual to find various degrees of cicatrization ivhen the condition shows 
a tendency to heal Since the same cause is active m both conditions, fol- 
hculai ulcers, to be desciibed next, are at times found in association with 
catanhal ulcers 

The mode of formation of catarrhal ulcers has been the subject of some 
discussion The especially mooted question has been whether the primary 
stage of the process is m the mucosa itself, inducing ulceration by direct 
action upon the epithelium, or whether there is originally a submucous 
infiltration, inducing ulceration by interference with the nutrition of the 
overlying parts Since the catarrhal changes preceding the ulceiation are 
most maiked in the mucous layer, and since only the most superficial portions 
of the mucosa may be ulceiated, the former theory is the more rational, 
and this view is supported by the histological studies of Woodv ard 

Follicular Ulceration — Follicular ulceiation occurs as a result of tlie 
same conditions that induce catarrhal ulceration In the latter condition 
the mucous membrane is the portion especially aftected, v hereas in folhculai 
ulceration the solitary lymphatic follicles are the seat of the piocess The 
inflammation induces a hyperplasia of the lymphatic elements of the follicles, 
which later undeigo central softening The si\ elhng of the lymphatic follicles 
interferes with the nutrition of the ovei lying mucosa and subjects it to me- 
chanical iriitation, so that it undergoes necrosis, and the softened elements 
of the lymphatic follicles escape, leading an ulcer As the extent of the 
follicle IS usually greater than the area of superficial ulceration, the resulting 
ulcer has usually a moie or less undei mined edge The ulcers are usually 
numerous, at times giving a typical honey-combed appearance to the part 
involved If seen before ulceiation has occurred the follicles appeal on the 
mucosa as small, shot-hke, yellowish prominences Perforation seldom 
occuis The colon and lower ileum aie much more fiequently the seat of 
the process than the uppei portion of the intestinal tract, and tlie condition 
IS more common m children than in adults 

Stercoral or Decubltal Ulcers — Stercoral or decubital ulcers are ulcera- 
tions resulting from the iriitant action of inspissated faecal masses on the 
intestinal w^all This action may be purelj mechanical, or, wdiat is more 
probable, the mechanical injuiy to the mucosa serves only as the occasion 
for ingress of pathogenic organisms The condition naturally is found only 
in the large intestines, and especially at the points w^here stagnation of the 
faecal current occurs, at the hepatic and splenic flexures, in the rectum, 
sigmoid, caecum, and appendix The ulcers are usually circular in outline 
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and have an inflamed suppmating base The condition is moie frequently 
met in elderly individuals subject to constipation Peiforation of a ster- 
coral ulcer has been Icnown to occui (See Diverticula ) Not mfrequenth 
these ulcers lead to cicatii7ation and stenosis, and Gianitz remaiks that 
piobablynot mfiequently these stenoses hate been mistaken foi carcinoma- 
tous sti ictuies, while Nothnagel calls attention to the possibility of carcinoma 
developing as a secondaiy manifestation in the edges of the cicatiices, a 
process similai to the detelopment of caicinoma folloving gastiic ulcei 

LeukeemiC Ulcers — In leuktemia, and especialb in the moie acute foim 
of the disease, it is possible foi lymphatic hypeiplasia m the intestinal t\ all 
to occui, of such a degiee as to induce ulceration of the oicibing mucous 
membiane Such ulcers are more commonly found in the ik uni than in othei 
portions of the intestinal tiact, although usually some othei poitions of the 
digestive tiact, especially the mouth and phaiyn\, are inioKecl The ulcers 
are of irregular outline and ha\e a lagged uneicn base Micioscopically, 
this base is seen to consist of a dense mass of lympliocj tes 

Trophic Ulcers. — In laiious nenous and mental distui bailees, ulcera- 
tion of the intestines has been observed Nothnagcl lefeis to cases reported 
by Kussmaul and Maier, Minkowski and Loienz, in which extensive in- 
testinal ulceiations occurred in conjunction with multiple iieiiiitis In most 
of these cases sclerotic or thrombotic changes in the lessels wcie found, so 
that Nothnagel concludes that the intestinal lesions weic the result of the 
vascular changes associated with the neuritis Hale "White, \cland, and 
Targett consider it possible for the intestinal ulcei ation to result from 
disease of the brain and spinal cord, and quote cases to substantiate their 
claims The cases of Targett and Ogle aie paiticularly sti iking In both 
of them there W'as fracture of the spine followed shoitlv after b> diarrlicea, 
and at autopsy extensive ulceration of the colon was found It is not im- 
probable that these lesions were the result of the same fcctois inducing 
the superficial trophic ulcerations so common in spinal disease 

Ulcerative Colitis — A number of the English clinicians, and especially 
Hale White, lecognize a form of ulceratne colitis similar to but not identical 
wuth dysenteiy, occuriing usually in asylums and hospitals, either epi- 
demically or sporadically The majoiity of observers claim the condition 
to be identical wuth dysenteiy, and then claim in legaid to the epidemic 
cases IS w^ell supported by the wwk of Gemmel, Mott, and Vedder and 
Duval 

In regard to the sporadic cases, there is not as yet sufficient evidence to 
warrant the separation of the condition from dysenteiy 

Symptoms of Intestmal Ulceration — In considering the symptoms 
of intestinal ulceration, duodenal ulcer, tuberculosis, and syphilis, as well 
as the ulceration of typhoid fever, dysenteiy and other specific infections are 
excluded 

There may be a complete absence of symptoms, even m cases of extensive 
ulceration, especially wdien the lesions mainly occupy the small intestine 
When the colon is involved, and particularly when its lower portions or 
the sigmoid and rectum are affected, symptoms are less frequently w'anting 
Even in these cases, however, there may be a striking absence of clinical 
manifestations 

Among the symptoms met with in the different forms of ulceration of the 
bow^els, diarrhoea, hemorrhage, or the passage of small amounts of blood. 
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the discharge of pus and shreds of tissue, anjemia, pain, fever, and general 
disturbances of health are the most important 

Diarrhoea is perhaps the most frequent of the symptoms It is caused 
by the direct irritation of the intestinal neivous mechanism by the ulcer- 
ative process oi by interfeience ^v^th intestinal absorption Its character 
vanes with the location of the ulceis When these aie situated in the small 
bowel, in the ciecum, or m the upper portions of the colon, diarrhoea, if present, 
IS of the oi dinary kind in -which more or less fluid or unformed movements 
aie passed No special characters distinguish the diarrhoea m such cases 
trom that encountered m simple mutations or catarrhal conditions When 
the lowei part of the laige bowel is the seat of the ulcers, there is a greater 
tendency to admixture of mucus and blood, and the diairhoea partakes of 
the nature of dysenteiy in piopoition to the intensity and extent of the 
ulcerative processes Intense straining at stool or tenesmus is sometimes 
met with in such cases, and marked soreness or tenderness over the descending 
colon or sigmoid flexure may occur 

Hemorihage is less common in the various forms of ulceration now under 
consideration than m simple duodenal ulcer and typhoid ulceration Some- 
times, however, consideiable hemoirhage or the passage of blood with each 
stool may occui , especially when the ulcers are situated in the lower bowel 
Small amounts of blood and occult bleeding are more common When 
sloughing attends extensive ulceration, blood, pus, and shreds of tissue may 
be passed togethei Pus and portions of tissue are highly suggestive of ulcera- 
tive processes They are moie common m cases of dysentery than m other 
ulceis, but may occur in any foim of ulceiation that is extensive 

When intestinal ulceration is attended with large or repeated hemoirhages 
the patient becomes highly amemic In the earlier stages, and especially after 
large hemoirhages, the amemia has the ordinary characters oi posthemoi- 
rhagic secondary amemia, but m cases of long-continued, slight bleeding 
a more intense anaimia results, and often one of a type that is highly sug- 
gestive of pernicious amemia in the marked reduction of the number of cry- 
tin ocy tes, the altered character of the red cells, and the general appearance 
of the patient 

Pain IS a symptom of no legularity of occurrence Closely grouped ulcers 
m the sigmoid or rectum are commonly attended with marked local tender- 
ness and pain of a constant or paroxj'smal colicky type Ulceis elsewhere 
m the bowel aie less frequently attended Muth pain, and those in the small 
intestine larely cause greater discomfort than that of occasional attacks 
of colic or vague soreness in the abdomen When the ulcers are in the rec- 
tum or sigmoid, tenesmus may be pronounced 

Fever is a less pronounced symptom than might be expected In stei coral 
and catarrhal ulcerations some degree of fever is usual, and at times it becomes 
marked In the various other forms of ulceration it may occur, but is not 
regularly present 

The general condition of the patient is by no means indicative of the 
presence or degree of ulceration Sometimes, despite extensive lesions, 
the patient presents no evidence of great disorder of health In other cases, 
especially when diarrhoea, fever, and hemorrhage occur, there may be 
emaciation, loss of strength, and amemia of a very significant grade 

Diagnosis — It is extremely difficult to recognwe intestinal ulceration in 
inanj cases The occurrence of diarrhoea, the discharge of blood or pus and 
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blood, and local pain or tenderness are liighlj suggestive symptoms When 
ulcers are situated m the reetum oi sigmoid region they are readily demon- 
strable with the aid of the enteroscope It may be doubted, hov evei , v hether 
the loiitine use of this instrument is advisable Injuries to the ulcerated 
areas, even perforation of the bowel, have occurred to expert surgeons, and 
the cases in v Inch a diagnosis can be made n ith certainty by the aid of 
the enteroscope are usually cases in which it can be aimed at with almost 
equal certainty without tins instiument 
Prognosis — Ordmaiy intestinal ulcers tend to heal in time, pro\ ided 
the pioper hygienic, dietary, and medicinal measures are adopted In cases 
m which extensive ulcers of the large bowel are present there is, howe^er, a 
likelihood of great obstinacy to tieatment When exticme aniemia and 
emaciation ha\e occurred the prognosis is rather unfavorable 

Treatment — The treatment of ulcers in the uppei part of the intestinal 
tract does not difter from that of diairhcea due to other conditions Careful 
regulation of diet, rest, local w’armth and protection of the abdomen, mild 
astringents, such as bismuth salts, chalk mixture, vegetable preparations 
containing tannic acid, nitrate of sih er, copper salts, or salts of lead, are the 
remedial measures to be employed 

Ulcers situated in the lower bow'el can often be tieated with ad\antage 
by injections or direct topical applications through an enteroscope Among 
the useful forms of injection may be mentioned solutions of nitrate of siher 
(1 to 5000 to 1 to 1000), weak solutions of salicylic acid, boric acid, tin mol, 
or other antiseptics, astringent lotions, such as mixtures containing hama- 
mchs, hydrastis, kino, etc , or flushings w ith simple salt solution Some- 
times nightly injections of an ounce or several ounces of olive oil may be 
advantageous In conjunction with such measures the regular use of mild 
laxatives sucli as salines, sulphur in combination w ith other laxatn es, occa- 
sional courses of calomel or preparations of magnesia, have a useful purpose 
in preventing the formation of liard and irritating scybalous masses 

Direct topical treatment of the ulcers with stronger solutions of nitrate of 
silver and other astringents, suspensions of iodoform, and various antiseptics 
may prove effective in cases of limited ulceration so situated that it is readilj'^ 
reached through the enteroscope 

PERICOLITIS 

Occasionally inflammation occuis m the tissues surrounding the colon, 
lesembhng pericsecal and peri-ajipendicular inflammation 
Etiology — ^The causes of tins condition are numerous Sometimes it 
results fiom diiect injury, at other times, from organic lesions wuthm the 
colon or perforation by foreign bodies Probably in the majoiity of cases 
obstinate constipation and stercoral ulceration of the bowel are the causes of 
extension and involvement of the tissues surrounding the colon Various 
foreign bodies, such as pieces of bone, needles or pins, fragments of straw' 
or wood, and the like, have been discovered penetrating the wall of the colon 
or lying in an abscess that has formed outside Attention is called, m the 
section on Diverticula, to the occurrence of inflammations wuthin and sur- 
rounding such extensions from the bow'el 
Pathology — ^^Vhatever the original cause of the condition, the resulting 
lesions are similar, although varying in extent Sometimes there is merely 
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an inflammation or ulceration within, and some reactive inflammatory 
thickening on the outer surface of the bowel When more extensive destruc- 
tion of the mucosa has occurred, oi when complete penetration by a foreign 
body or perforation has taken place, more extensive external inflammation 
occuis This may result m a chronic inflammatory thickening, or, if active 
infection has occurred, an abscess may follow Sometimes, as Bland- 
Sutton has shown, such abscesses may discharge into the bowel, and the 
tumor, vhieh vas before palpable, spontaneously disappears In many 
cases the final result of the condition is the formation of fibrous thickenings 
or of adhesions, vlnch may attach the bovel to neighboring structures oi 
cause contractions of ^'arious sorts 

The usual situations m vhich pericolitis occurs are the hepatic and 
splenic flexures of the colon or the sigmoid flexure The term pericoliiis 
sinulra has been especiall}' apphed to cases occurring m the last-named 
situation Perityphlitis of ciecal origin is practically identical vith the 
condition now under discussion, but, on account of its close relationship 
v ith appendicitis, it has been referred to in the discussion of that condition 

Symptoms — The clinical manifestations indicate an acute inflammatory 
trouble m the affected legion Local pain and tenderness on pressure, moie 
or less fei er, and disturbance of the function of the bowel are the usual indi- 
cations In some cases constipation occurs as the result of inflammatory 
weakening of the affected segment of bowel or of pressure upon the bowel 
In other cases diairhoea occurs, and sometimes mucus and blood appear in 
the fseces Sometimes a localized induration or mass may be discovered 
on palpation In rare instances spontaneous disappearance of the mass 
may occur in consequence of rupture into the bowel 

Diagnosis — The condition presents practically the same symptoms as 
those met with m cases of appendicitis The location of the lesion usually 
excludes this condition, but the possibility of a misplaced, and even a left- 
sided, appendix should be remembered Some cases m which a tumor has 
been felt through the abdominal Avail haA'e been regarded as cases of carci- 
noma, and the diagnosis has been disproAed only after operation or the 
spontaneous recovery of the patient The acute symptoms and the indications 
of inflammation and infection should, as a rule, aid in excluding carcmoma, 
Aihen the possibility of tumors due to pericolitis is borne m mind 

Treatment — ^The treatment of the condition is purely surgical 


APPENDICITIS 

Defimtion — In a strict sense the term appendicitis should be used to 
define inflammations of the A^ermiform appendix It has, hov ever, obtained 
a broader chnical significance, embracing A'arious inflammatory affections of 
the right ihac fossa vnth which inflammation of the appendix is associated 
as a more or less important factor Formerly the term typhlitis Avas much 
m use, and aa as based upon the idea that inflammations of the region desig- 
nated originated m the caecum and head of the colon and spread from these 
structures to the surrounding tissues (perityphlitis) Modern inA'estiga- 
tions, surgical and pathological, haAC shoAAn that in the great majority of 
instances perityphlitis has its origin in primary appendicitis, and for practical 
purposes it may be accepted as established that inflammations around the 
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head of the colon originate in the appendix, and should be dealt with as cases 
of appendicitis The teim appendicitis is sometimes loosely applied to dis- 
eased conditions of the appendix, such as cysts, mucoceles, etc , which are not 
necessaiily mflammatoiy, although secondary inflammatory conditions may 
subsequently associate themselves When used in this way, the term must 
be recognized as having a clinical rathei than a pathological applicability 
Notwithstanding the fact that vaiious surgical writeis have denied the ex- 
istence of primary localized inflammations of the ciecum without appendicitis, 
there is abundant ei idence tliat such a condition does occui MacWilhams' 
reviews a number of cases reported m recent yeais, and shows conclusively 
the existence of both acute and chronic typhlitis independent of appendi- 
citis, tuberculosis, dysentery, cancer, or other like conditions These forms 
of typhlitis are due to obscure causes or to coprostasis The disease of the 
ciecum may go on to ulceration, perforation, and the formation of perityph- 
litic abscess or general peritonitis, the appendix meanwhile remaining normal 
H A Kelly himself has reported 14 such cases For practical purposes, hov - 
ever, the compaiative rarity of this condition justifies the physician m dis- 
regarding it, unless the development of the case has stronglj' suggested the 
retention of fiscal mattei in the caecum and the physical signs indicate 
intestinal stasis in that region 

Anatomy of the Appendix — ^Embryologically the appendix is a deriva- 
tive of the csecal pouch, originating as a small process from that structuie in 
the seventh or eighth week of foetal life In the early stages of the develop- 
ment of the intestinal tube the caecum is situated rather high up, near the 
under surface of the liver, but subsequently by elongation of the colon it 
assumes a lower position, carrying with it the developing appendix Occa- 
sionally, the foetal situation of the ca;cum and appendix is observed m later 
life Usually in the adult the appendix lies in the right iliac fossa, its base 
or point of attachment to the caecum being beneath the point described 
by McBurney and generally loiown by his name This point is situated 
“exactly between an inch and a half and two inches from the anterior 
spinous process of the ileum in a straight line drawn from that process to 
the umbilicus ” The attachment of the appendix to the caecum varies con- 
siderably In the majority of cases, or according to Treves m 90 per cent , 
a medioposterior position is discovered Frequently, however, the point 
of attachment may be at the lower portion of the caecum on the an tenor or 
posterior surface, or on the outer or right surface 

To some extent the position assumed by the whole appendix is determined 
by its point of attachment The position, according to Kelly and Hurdon 
m various cases, is as follows 

Horizontally, toward promontory or pointing laterally, 32 per cent 
Oblique, toward spleen, 10 per cent 
Ascending, 34 per cent 
Descending, 24 per cent 

The direction is determined not alone by the point of attachment, but 
also by the length and character of the meso-appendi\j as well as by the size 
and character of the appendix itself It is of chmcal importance that the 
appendix not rarely occupies a position posterior to the caecum and colon 
(in the retrocolic fossa) It is also important to recall that the appendix 

‘ Annah of Surgery, June, 1907, 
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frequently extends down into the pelvis, and may be attached by its tip to 
pelvic structures 

Size — ^The normal adult appendix vanes m length from one-quaitei of an 
inch to twelve and seven-eighths inches (Grauer) In the majoiity of cases 
the length is from one-half to three or torn inches The diametei, according 
to various authorities, ranges from one-eighth to one-third of an inch Not 
rarely, however, these figures are exceeded, and sometimes appendices of 
extremely narrow cahbei, perhaps meie thread-like foimations, have been 
discovered In these cases it is probable that secondary changes had reduced 
the size of the organ 

Shape — ^Roughly speaking, the appendix may be described as a somewhat 
firm-walled, cylindrical tube, having a i datively equal diameter thioughout 
its length from the csecal attachment to the fiee end or tip The infantile 
or foetal type differs from this usual adult shape m piesenting a funnel-hke 
root of attachment to the ciecum The expanded, funnel-like base may 
terminate m a cylindrical appendix otheiwise like that usually observed, 
but m some instances the whole appendix fiom its ciecal attachment to its 
tip IS roughly conical m form Not infrequently constrictions or narrowings 
of the caliber of the appendix are observed Generally these are the result 
of preexisting disease and consequent cicatiicial contraction, or the product 
of constricting bands of mesentery or of adhesions, but sometimes the con- 
tracted portions are of developmental origin 

Meso-appendix — ^The mesentery of the appendix is a triangular oi quadri- 
lateral fold of the peritoneum arising from the undei layer of the mesentery 
of the ileum and attached by its right border to the ceeeum and by its inferior 
margin to the appendix itself, usually extending about two-thirds the length 
of that organ from the ciecum toward the free tip The left border of the 
meso-appendix is free and semilunar oi concave m outline The shape 
of the mesentery varies to a great extent in diffeient cases, and determines 
very largely the position of the appendix Especially important m this 
direction is the length of its left or free border The bloodvessels and nerves 
of the appendix traverse its mesenterjq and there may be contained within 
this structure vai lable quantities of fat, as in other poi tions of the peritoneum 
and mesentery Occasionally a lymphatic gland (Clado) is found near the 
root of the meso-appendix 

Considerable variation may be encountered in the shape and position of 
the meso-appendix, and these variations may determine certain peculiarities 
in the clinical manifestations of appendieitis An extension of a serous fold 
from the appendix to the ovary (appendiculo-ovarian ligament of Clado) 
IS of possible etiological importance It is supposed to carry bloodvessels 
and lymphatics, which establish a communication between the circulations 
of the appendix and ovary This vascular connection, however, has been 
denied by some experienced observers (Kelly and Hurdon) 

Coats of the Appendix — The coats of the appendix are four m number 
(1) The peritoneal or serous, (2) the museulai, including an external longi- 
tudinal and an internal circular coat, (3) the submucous, and (4) the mucous 

The Sewu3 Coat — The peritoneal layer of the appendix is a rather firm 
membrane closely applied to the outer muscular coat excepting along the 
mesenteric attachment Occasionally, also, on the side oi the appendix 
opposite the attached mesentery, the serous coat is raised as a fold extending 
for some distance along the length of the organ The supei ficial bloodvessels. 
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l;ymphatics, and nerves of the appendix lie in a looser subserous tissue 
Normally the bloodvessels can be easily seen beneath the peritoneal coat, and 
when inflammatory congestion occuis the injection of the bloodvessels is 
very stiiLing 

The longitudinal musculai coat of the appendix is a continuation of the 
muscular bands of the large intestine This connection is of considerable 
practical importance, particularly as the anteiioi longitudinal band of the 
colon and crcciim is a direct guide to the root of the appendix Contractions 
of the longitudinal coat may considerably shorten the appendix 

Thccirculai musculai coo/, somewhat less in diameter than the longitudinal, 
encircles the appendix, but according to Lockwood is deficient at the attach- 
ment of the mcso-appendix (hiatus) Tins gap ser\cs to transmit \essels, 
nei \ es, and lymphatics fi om the iiitci loi to the serous coat 

The submucous coat is of \ai table thickness fiom 0 2 to 0 S mm , and is 
composed of loose conncctn c tissue cont.iming wide h mph spaces, lymphat- 
ics, and \ems It is sepaiatcd from the mucous membrane by a thin, mus- 
cularis mucosa The submucosa contains a considerable amount of elastic 
tissue, and the hmphadcnoid tissue of the mucosa extends well into the 
submucosa in places 

The mucous coat is a icdundant mucous membiane piesenting on tians- 
verse section of the appendix a folded appearance and ha\ mg a thickness of 
about 0 75 mm On trans% erse section it is found to contain noimal tubular 
glands or crypts of Liebcikuhn and hmphatic follicles lying between the 
glands and extending fiom beneath the surface epithelium to and into the 
submucosa 

The surface epithelium of the mucous membiane is of columnar form, and 
many of the cells are of the goblet type The same character of epithelium 
IS found lining the crypts or glands and covering the hmpbatic follicles 
When \iew'ed on the surface with slight magnification, the openings of the 
crypts or glands are found arranged about the b mph follicles in a concentric 
fashion It has been estimated that there are 25,000 glands in an a^erage 
appendix (Kelly and Hurdon) The glands extend inw ard to the full dejith 
of the mucosa, the bases often icsting upon the submucosa At their 
fundus there may be a bifid division and occasionally a division into three 
portions The lymph follicles of the appendix are ^ isible upon the surface 
of the mucous membrane as smooth spaces lying m the centre of the con- 
centrically arranged openings of the crypts of Lieberkuhn The diameter 
of the follicles varies fiom 0 3 to 0 7 mm They are most abundant in the 
depressions between the folds of the mucous membrane 
The lumen of the appendix is usually irregulai, owing to the redundancy 
of the mucous membrane, but when accumulated contents cause distention 
of the organ in pathological conditions, the folds are obhteiated by stretching 
and the lumen of the organ becomes circular 

Valve of Gcilach — ^The opening of the appendix into the ciecum is somc- 
w'hat like that of the ureter into the bladder, that is, an oblique one, with 
a fold of the mucous membrane on one side known as the valve of Gerlach 
It has been supposed that this mucous fold or valve serves the purpose 
of preventing foreign bodies from entering the appendix — an opinion that, 
how'ever, is by no means universally accepted or positively established 
Circulation — The arterial supply of the appendix is derived mostly from 
the posterior ileocecal artery The branches supplying the appendix traverse 
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the meso-appendi\, running toward the tip of the organ and distributing 
branches at various intervals After leaching the appendix, according to 
Lockwood, they divide into external branches, which supply the serous coat 
and the muscular tunics, and internal branches, wdiich, penetrating the 
muscular hiatuses, terminate in branches supplying the mucosa and sub- 
mucosa 

The veins accompany the arteries and terminate m the ileocolic and 
eventually discharge into the superioi mesenteiic vein The return circu- 
lation, therefore, extends to the portal system To a slight extent, however, 
some communication is established with the systemic circulation through 
the external colic veins 

The lymphatic circulation of the appendix is of great clinical importance 
The capillaries begin under the epithelium of the mucosa and beneath 
the lymphatic follicles, and extending from the submucosa pass tlirough 
the muscular coats to the peiitoneal surface, where they terminate in large 
trunlcs accompanying the bloodvessels They usually extend to the 1} mph- 
atic glands lying posterior to the cajcum, and eventually pass onwmd to the 
mesenteric glands along the inner side of the colon Reference has been 
made before to the small l 3 ’'mphatic gland described by Clado, situated in 
the base of the meso-appendix close to its attachment with the ileum and 
cEecum In cases of appendicitis, lymphatic glands m other situations 
have been sometimes found enlarged, such as those along the external or 
common iliac \ essels, and on this account other lymphatic connections have 
been assumed to exist It is not improbable, however, that such enlarge- 
ments of neighboring lymphatic glands may be the result of diffusion of 
soluble products of infection, mdependent of the regular lymphatic 
channels 

Nervous Supply — ^The neives of the appendix are derived from the superior 
mesenteric plexus and terminate m a plexus of Auerbach and a plexus 
of Meissner comparable to those met wuth m other portions of the intestinal 
tract Through the solar plexus the nervous mechanism of the appendix 
IS connected w'lth the cerebrospinal system and wuth the right vagus 

Etiology — Among the causes of appendicitis w^e may recognize those 
wRich are general and those which are determinative The disease is dis- 
tinctly one of early life, as is shown by all tables of statistics The majority 
of cases occur from the eleventh to the thirtieth year of life inclusive 
Between thirty-one and forty a fair proportion occur, wdnle after forty years 
the disease rapidly diminishes in frequency, being rarely met vith in the 
aged It occurs m the first decenmum of life in a small number of cases, 
and has even been recognized as a prenatal disease 

Sex plays a certain part, as the disease occurs m males two or three times 
more frequently than m females, according to all observers Some specula- 
tion has been indulged m to explain the relatively greater frequency in males, 
but no satisfactory explanation can be said to have been reached Some 
authors have believed that the additional blood supply obtained in females 
through the appendiculo-ovarian ligament prevents obliteration of the 
circulation, thus obviating an important cause of the disease 

Occupation is of no special importance, although it has sometimes been 
claimed that those wdiose occupation leads to irregularities m eating and to 
exposure are more liable to the disease than are others 

Nationahty probably pla-ys little part A number of winters in this 
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country haAC pointed out the comparative larity of the disease in the negro, 
but among othei peoples the disease occuis with piactically equal fiequenc;y 
Heredity is of no special consequence, although families have occasionally 
been desciibed in -which lepeated cases have occuired In this connection 
the possibility of simulation must be rcmembeied 
Digestive distuibances are perhaps important in a general Avay, and, as 
Avill be shoAA n below, have often a more direct bearing upon the occurrence 
of the disease Doubtless chronic gastiic disoiders may occasion catarihal 
conditions of the bowel, and may ia\oi the de\ elopmcnt of appendicular 
infections A more direct and local i elation of gastio-mtestinal diseases 
to mvoh'ement of the appendix ivill be shown to opeiate in cases in Avhich 
the caecum becomes distended or overfilled w itli contents 
Local Conditions — Among the local causes, vai loiis anatomical conditions 
require consideration It has been pointed out that the appendix noimally 
opens by a lelativcly narroiv mouth, guarded by a reflection of the mucous 
membrane of the caecum knowm as the valve of Geilach In some instances 
the lalve is w'anting oi the mouth of the appendix is larger than usual, 
so that the intestinal contents readil}’^ find access to the oigan, and may be 
retained m consequence of nan owing loivei down or of weakness m the 
musculature of the apjicndicular walls In othei instances the mouth, or 
opening, is contracted, and such contents as gam entiance to the lumen 
of the appendix m a fluid slate may be retained aftei undergoing inspissation 
or solidification by the admixtuie of mucus, epithelial cells, and bacteria, 
so as to form haidened masses or concretions within the organ In still 
other cases the anangement of the meso-appendix or abnormal bands of 
adhesions that surround the oigan at some pait of its length, oi stenoses and 
angulations in the oigan, maj similarly piove the cause of letention of 
material wnthin the lumen Sometimes such constiicting conditions are so 
disposed that, while ordinarily of little effect in the direction of obstructing 
the dischaige of the contents of the appendix, they may become wholly 
obstructive when the ctecum or other neighboring pait of the intestine is 
distended, either with gas oi with stagnating intestinal contents 
Whatever the cause of the obstruction, the icsult of retention of mateiial 
IS, according to some aiithoiitics, a i.ipid multiplication of the bacteria con- 
tained, and possibly, also, an increase m the viiulence of the organisms 
concerned This may occasion an infection of the mucous membrane and 
the subsequent changes that have been described as characteristic of the 
disease 

There can be little doubt that conditions that obstruct the lumen of the 
appendix at any part of its course are a frequent and potent cause of inflam- 
mations of the organ Not rarely cases are met mth m wdiich the distal 
end, or half, of the appendix alone is involved, wdrile the proximal portion, 
separated from the former by some obstructing band, angulation, or stenosis, 
is umnvolved Cases are met wuth m rvliicli repeated attacks of moderate 
seventy have occurred, wutli digestive disturbance and distention of the 
csecum and colon, and in w'hiclr the occasion of the appendicular involvement 
apj^ars to be a temporary increase of angulation and retention of contents, 
Yf infection or involvement of the mucosa and other coats 

Ai^r a repetition of such attacks, a more severe involvement may occur, 
and the more completely obstructed distal portion may undergo rapid 
necrosis or gangrene 



406 


DISEASES OF THE ALIMENTARY TRACT 


Fsecal Concretions — Formeily a great deal was said regarding the presence 
in the appendix of various foieign bodies, and also legarding the presence of 
faecal concretions It is now geneially recognized that such supposed foreign 
bodies as seeds, fruit stones, and the like aie usually faecal concretions simu- 
lating such bodies The signihcance of the occurrence of foieign bodies -will 
be mentioned below So far as fmcal concretions aie concerned it ivas for- 
merly believed that these commonly enter the appendix from the caecum, 
and then more oi less immediately set up inflammatoiy conditions The 
more modern view of the matter is that the concretions met with aie usually 
produced within the appendix itself They do not of necessity occasion any 
inflammatory change, although then piesence is alvays a distinct menace, 
and their relation to the etiology of appendicitis is, in many cases, a very 
diiect one Concretions are foimed by the inspissation of faecal matter 
letained m the appendix and bj'^ the admixtuie of mucus, desquamated and 
exudative cells, and multiplying bacteiia According to some investigators, 
the concretions are always the result of bacterial growth They aie mainly 
composed of faecal material, AVith certain mineral salts, such as phosphate 
and carbonate of lime and magnesia, and mucus Not rarely they are 
stratified in much the same way as is commonly obseived in gallstones 
Such concretions aie met ■Hith in a lelatively laige proportion of cases of 
appendicitis Deavei found them in about 16 pei cent of his cases, Tieves 
states that they occur in about 30 per cent of cases, and in some other 
series the pioportions have been even greater According to Ribbeit, they 
occuired in 38 of 400 appendices, or 9 5 per cent , taken vithout selection 
As a rule, but one is found, occasionally there are seveial, and sometimes 
many have occurred 

Foreign Bodies — Various foreign bodies, such as pins, small nails, portions 
of bone, seeds, and fiuit pips, as ivell as other insoluble substances, may 
find their way into the appendix, and are occasionally met with m cases of 
appendicitis Not rarely paiasites have been found, such as Tiichiurus 
tnchiura, Oxyuris vermicularis, and Ascaiis lumbiicoides Less com- 
monly other and lare intestinal entozoa have been discovered 

Effects of Concretions and Foreign Bodies — Although concretions may be 
met with in appendices that show but little, if any, evidence of inflammatory 
change, it must be consideied that they are a potent cause of inflammatory 
conditions In the first place, they are capable, through the direct pressure 
exerted upon the mucous membrane, of causing destructive changes in the 
epithelium, and thus opening the way for the invasion of microorganisms 
This pressure effect is most hkely to occur when a concretion has reached 
a considerable size and when, as the consequence of distention of the csecum 
or other local conditions, an angulation is produced at the point of lodgement 
of the concretion Again, the presence of a concretion may explain the 
retention of contents wnthin the appendix, and thus may occasion multi- 
plication of bacteria and infection of the mucosa of the obstiucted oigan 
Frequently w'hen gangrenous changes occur in the appendix it is found that 
the lesions have begun at the point of pressure from a concretion, and wdien 
perforation takes place, the opening is opposite the foreign body In cases 
of peri-appendicular aliscess, the concretions are not rarely found in the 
abscess cavity, having escaped from the appendix tlirough such a perfora- 
tion as has just been desciibed 

With respect to foreign bodies of other sorts, it is undoubted that they are 



APPENDICITIS 


407 


capable of exercising irritative and more or less destructive effects upon the 
mucous membiane and tlius ot initiating an attack 

Influence of the Lymphoid Tissue — ^The lymphoid tissue of the appendix 
IS undoubtedly a factoi of importance m the occuirence of the intense in- 
flammations of this part of the intestinal tract Not unlikely, the immunity 
of the aged to the disease is due to the involution that takes place m the I3 m- 
phoid tissue, and its more or less complete disappearance in later life No 
pait of the gastro-intestinal tube is so abundantly supplied with lymphoid 
tissue except the tonsillai region, and it is notewoithy that these two situa- 
tions are common seats of intense inflammation m young subjects Sahli 
has intioduced the phiase “angina of the vermifoim appendix,” in recog- 
nition of tins fact It IS not improbable that the rich supply of lymphoid 
tissue occasions a local susceptibility, so that irritating retained contents 
and multiplying bacteiia more readily occasion intense inflammatory 
conditions here than elsewhere in the intestinal tract 
It IS possible, also, that some as yet undlsco^ ered function of the appendix, 
perhaps of a secretory nature, may play a part m the etiology It has 
recently been shown that lesions of the colon may be caused by the subeu- 
taneous injection into animals of soluble toxic bodies deiived from cultures 
of dysentery bacilli, showing that the pathological changes in the disease 
itself may be the lesult of the excretion of the poisons generated by the oigan- 
isms of the disease In a similar manner, it may be that lesions of the 
appendix may result from the excretion through its mucous membrane of 
poisons generated by bacterial activity elsewhere in tlie gastro-intestinal tract 
The Bacteria of Appendicitis. — ^The microorganisms met with m 
cases of appendicitis aie ^arled By far the most frequent form is the 
Bacillus coh communis All bacteriologists who have studied this question 
have recognized the preponderance of this organism In many cases it 
has been found in pure culture, but usually some other organism is associ- 
ated with it Streptococci or staphylococci may occasionally be found with- 
out any associated geims More commonly, however, they are found with 
other forms The Bacillus laciis acrogcncs, the Bacillus capsulaius aero- 
genes, the Bacillus pyocyancus, the influenza bacillus, the bacillus of Fried- 
lander, and a variety ot otheis have been found eithei alone or in various 
combinations It may be accepted as probable that m the majority of cases 
appendicitis represents a mixed infection, the most important organisms 
being the Bacillus coh communis, the Streptococcus pyogenes, and the 
anaerobie forms Some observations make it seem probable that the milder 
cases w'lth more definitely localized peritonitis and relatively benign clinical 
symptoms aie principally due to colon infection, w^hile the more intense 
cases are of streptococcic or anaerobic nature 
Pathology — anous terms have been employed to designate wdiat are 
sometimes described as different forms of appendicitis, such as simple, 
catarrhal, perforative, gangrenous, interstitial, obliterative While these 
terms are applicable to different stages of the disease, they are undesirable 
if they convey an impression that they refer to different kinds of disease 
In addition to this objection, it has been pointed out that unfortunate results 
have occurred from the impression that mild or moderate symptoms indi- 
cated a milder form of disease, such as would be suggested by the terms 
simple or catarrhal, whereas, m truth, the most serious pathological states 
ot the organ may be present wdien symptoms have been practically wanting 
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The beginning lesion of appendicitis may be assumed to be practically 
always in the mucosa itself, and in the great majority of all cases theie is 
found in the appendix, removed at operation merely a catarrhal or an ulcera- 
tive condition of the mucous membrane In the least advanced cases slight 
changes are observed, such as shallow erosion with some accumulation of 
mucopurulent exudate and congestion of the small vessels m and beneath 
the mucous membiane In the more serious grades extensive ulceration of 
the mucosa will be encountered At the same time, involvement of the 
submucosa and of the other tunics may be met with There may be very 
pronounced changes in the mucous membrane, with but little visible altera- 
tion of the exterior of the organ and but a little if any increase m its size 
To this form or stage, with its almost exclusive involvement of the mucous 
membrane, the term catarrhal appendicitis is most applicable Neaily 
always, however, when the mucosa has been considerably involved, extension 
to other coats will be found to have taken place Microscopic examina- 
tions of the mucous membrane show m all stages and grades a tendency 
to necrosis of the lining epithelium with erosion or ulceration and infiltration 
of the deeper layers with polymorphonuclear leukocytes At first the 
epithelial cells are separated and degenerate Masses of bacteria may 
be seen penetrating between the cells and into the tubular glands Later, 
considerable destruction of the epithelium occurs, and the glands them- 
selves are distorted by the swelling and inflammatory infiltration and later 
detroyed by involvement of their own epithelium Hyperplasia of the 
lymph follicles and infiltration with inflammatory cells are regularly pres- 
ent The lumen of the appendix may become distended with accumulated 
secretions of a mucopurulent character, and sometimes the exudation 
becomes hemorrhagic from admixture of blood from the ulcerated surfaces 
The accumulation of material within the lumen is favored by obstructions 
due to twists, kinks, contracting bands, stenosis, or foreign bodies within the 
appendix The effect of these conditions upon the pathology as well as 
their role in the etiology will be referred to later 

In all but the mildest cases the submucosa is involved early in the disease, 
congestion of the vessels and, later, stasis of the blood and thrombosis with 
oedematous swelling constitute the most conspicuous lesions In severe 
cases small or considerable hemorrhages m the submucosa are generally 
seen The thrombosis of the vessels may occasion secondary hemorrhagic 
infarctions of the mucous membrane, and thus advance the whole patho- 
logical process 

The swelling and infiltration of the mucous and submucous coats soon 
occasion a hardenmg and rigidity of the muscular and serous coats in a 
direct mechanical way This is particularly marked when obstructions 
near the mouth of the organ prevent the discharge of accumulating exuda- 
tion, and thus occasion distention of the lumen This hardening and dis- 
tention of the appendix, to which the term erection has sometimes been 
applied, tends to mcrease existing kinks or other forms of obstruction, and 
thus leads to a more rapid involvement of the outer coats of the organ 

Whenever the mucous membiane and submucosa are considerably in- 
volved, it IS customary to find at least slight disease of the serous membrane 
In milder cases a little roughening of the usually smooth and glistening 
surface is observed, and is found to be due to inflammatory changes m the 
endothelial cells with beginning fibrinous exudation The extension of the 
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inflammatory process fiom the inter loi of the appendix possibly occurs, as 
Lockrr ood has suggested, through the normal gaps m the muscular layer 
It thus happens that a considerable degree of peritoneal involvement may 
occur befoie the muscular coat is to any great extent involved, except by 
distention and slight infiltration near the submucous ]unction Eventually 
in many cases the muscular is becomes markedly infiltrated and degenerated, 
and necrotic changes cause a weakening by destruction of the muscle cells 
Pressuie of hardened fiecal concretions or of foreign bodies vitlrin the 
appendix may determine the site of the earliest involvement of the muscular 
coats, and may be the occasion of a rupture at such a point There is rarely 
extensile necrosis of the muscularis except vlien complete occlusion of the 
circulation thiough twists, bands, or other forms of obstiuction has occurred 
Extensive purulent infection may occasion considerable involvement of 
the tunics or total gangrene of the organ In other cases there may be con- 
siderable change m the mucosa and submucosa and considerable involvement 
of the serous coat, v ith relatn ely small grades of destructive change m the 
muscularis Infiltiation vith leukocytes and other evidences of inflamma- 
tory change between the muscle cells is more usually encountered 
The contenis of the appendix incieasc -nitli more oi less rapidity and in 
varying wajs, according to the nature of the case In some instances, with 
stricture or other complete obstruction of the outlet, an increasing purulent 
exudate may accumulate w itliin the lumen and cause distention of the walls 
of the oigan, e^entually forming a pus-contaimng sac (empjema of the 
appendix) Moie usuall}^ the amount of exudation is less abundant, and 
there is a tendency to solidification of portions of retained fiecal matter vitli 
exfoliated epithelium, mucus, and masses of bacteiia forming small or laige 
concretions In many instances there are found vithin the appendix or 
within abscesses formed around this organ after perforation hardened 
fffical concretions evidently of older date The part played by these m the 
etiology of the disease will be considered later 
The effect of incieasing accumulation of contents in the lumen upon the 
walls of the organ is manifested in the obliteration of the folded plieie of 
the mucous membrane and the conversion of the lumen fiom an H-shape 
to a more or less circular outline With this stretching of the mucous mem- 
brane, there is a flattening of the various structures, follicles, glands, etc , 
and at the same time a similar effect is produced on the submucosa and outer 
tunics In some instances the disease becomes quiescent after this stage 
has been reached, and subsequently an enlarged pus-contaimng cyst may be 
discovered when clinical symptoms have been practically wanting 
Obstruction to the lumen of the appendix antedating the attack or the 
result of inflammatory conditions of its walls has an important etiological 
relation Similarly, congenital narrowing of the outlet, acquired changes 
in the mucous membrane of the ciecum involving the mouth of the appendix, 
or obstruetions caused by strictures of the wall of the appendix due to pre- 
vious attacks or by foreign bodies or faecal accumulations within the lumen 
play an important part In all of these conditions retention of the contents 
may oceur, the bacteria multiply and piobablygam m virulence, and inflam- 
matory conditions result In other cases, the mouth of the appendix may 
be open and its lumen wide enough throughout its entire length to permit 
under ordinary cireumstances of discharge of the contents or of any matter 
gaming entrance, but there may be at some point a slight narrowmg due to a 



410 


DISEASES OF THE ALIMEHTARY TRACT 


stricture, a band of adhesion on the outside, a tw ist oi a kink caused by a 
short mesentery, which may become increased by inflammatory swellino- of 
the distal portion of the oigan As a consequence of this increased obstruc- 
tion the contents and accumulating exudates are confined to the appendix, 
causing increased virulence of the pioliferating organisms and increase of 
inflammation 

Extensive necrosis and gangrene of the appendix may occur very rapidly 
and sometimes with very slight involvement of suiiounding parts Com- 
plete occlusion of the organ at some one point, and especially by anatomical 
conditions or old adhesions, which exercise a constiicting effect both on the 
organ and circulation, and unusual mtensity of the micioorganisms concerned 
in the etiology may be determining factors Pressure of concretions or 
foreign bodies within the organ and thrombotic occlusion of the bloodvessels 
are other factors of importance In these cases the mucous membrane is 
more or less extensively ulcerated The contents of the appendix are com- 
posed of a fetid putrefying mass of mucopus with exlohated epithelium and 
othei tissue elements and bacteria TJie appendix presents the black or 
gia^ush and black appearance of necrosis and gangrene, and hemorrhagic 
extravasation under the serous coat and more or less fibrinous exudation 
upon the serosa are observed The organ is friable and may tear upon the 
slightest manipulation In many instances spontaneous rupture occurs and 
the contents are discharged into the peritoneal cavity or into a preformed 
abscess cavity surrounding the organ 

Involvement of Surroun£ng Structures — The most important local result 
of appendicitis is peritonitis involving the folds and fossse m the immediate 
vicinity of the appendix In mild cases and when the mfective cause is of a 
relatively low grade of virulence the serous coat of tlie appendix is covered 
with a slight deposit of fibrinous exudation Such localized peritonitis does 
not of necessity indicate actual perforation of the organ xvith escape of infec- 
tive material, but may occur from invasion of the organisms into the peri- 
toneal coat through the muscular tunics The peritoneal inflammation may 
extend to surrounding parts, and a more or less firm agglutination may 
take place The process may advance no farther than this, and many 
cases of appendicitis after reaching this stage subside, leaxung behind 
adhesions to adjacent structures In more intensely infectious cases the 
amount of exudation is greater, and localized abscess cavities are formed 
betxveen the appendix and the neighboring coils of intestine or the abdominal 
and pelvic walls Minute perforations of the appendix after the formation 
of preliminary attachment by fibrinous exudate to adjacent parts hasten 
the formation of abscesses On the othei hand, a perforation of the organ 
without preliminary adhesion, and especially a sudden extensive perforation, 
may be followed by a wndespread peritonitis wuth but little tendency to 
limitation in the form of a localized abscess Doubtless the virulence and 
nature of the infective cause play a considerable part m the liability to rapid 
softening and necrosis of some part of the w all of the appendix, and at the 
same time determines the amount of fibrinous exudation that may be 
present In the more virulent purulent infections, destructn^e effects upon 
the tissues are more marked and exudation of fibrin less pronounced 

Pen-appendicuIar Abscess — ^The situation of abscesses resulting from 
appendicitis x^aries according to the position of the appendix and of the 
adjacent parts of the intestine In the majority of cases the pus cavity is 
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found between tlie appendix and the ileum at its attachment to the ciecum, 
between the appendix and the head of the caecum, behind the caecum, or 
between the appendix and head of tlie caecum and the right abdominal w’all 
and iliac fossa Less commonly it may be found in the pelvis, m the retro- 
vesical fossa, or in Douglas’ pouch Extension of the infection to the 
upper pait of the abdominal cavity is usually prevented by the omentum 
and small intestine In some instances a long appendix lies posterior to 
the ascending colon and appendicitis may occasion an abscess at some 
part of its couise behind the colon The wall of the abscess is formed by 
the adheient appendix, adjacent intestines, other surrounding structures, 
and bj moie oi less firm masses of fibrinous exudate The contained pus 
IS usually of ordinary consistence and frequently of foetid odor from the action 
of organisms of the colon group and sometimes as a lesult of perforation 
of the appendix and actual extiavasation of ftecal matter 

The abscess maj' ruptuie in vaiious directions Most frequently it 
breaks through the abdominal v\ all Next m order of frequency, according 
to A O J Kelly, is perforation into the caicum or othei portions of the 
intestinal canal, into the general peiitoncal cavity, into the pleural cavity, 
or into the bladder or uterus In rare instances extension and perfora- 
tion into the gall-bladder oi ureter have been described After such rupture 
inspissation of the icmainmg contents and of the walls of the abscess may 
occur and spontaneous cure result 

Gcneial 'peritonitis may result fiom the ruptuie of a primary abscess, or 
more immediately fiom perforation of the appendix m rapid gangrenous 
or necrotic types of infection In some cases without perforation of the 
appendix virulent organisms maj escape thiough the walls of the organ and 
occasion a general peritonitis, or after the foimation of an abscess extension 
of the infection may occur v\ ithout discoverable gross rupture of the abscess 
wall In these cases of extensive and spreading generalized peritonitis 
the pus IS apt to be thin and serofibrinous from the beginning, and there is 
but little foimation of fibrinous exudate on the surface of the intestinal coils 
Deep injection and a loss of the lustre of the peiitoneal coveiing of the 
bo^^els IS a characteiistic appearance In some, however, quite extensive 
coating with fibrin may be seen throughout the abdominal cavity 

Remote Lesions — Aside from the customary" lesions associated with any 
form of intense infection, such as myocarditis, infective nephritis, etc , 
various remote lesions may result from invasion of the infective organisms 
from the appendix into vaiious surrounding structures Septic thrombosis 
of the venules of the appendix is a common occurience, but fortunately 
does not frequently extend beyond the smallest branches In some cases, 
however, ascending thrombosis takes place and may occasion involvement 
of the larger mesenteric vessels and the poital vein In these cases secondary 
pysemic abscesses of the liver result Extension may also take place thiough 
the retrocohe veins and sometimes through new-formed collateral branches 
of the systemic circulation, and may occasion secondary abscesses of the 
lungs 

Chrome Appendicitis — After a sev'ere attack of appendicitis, or more 
frequently after repeated attacks, changes may occur in the wall of the 
appendix and in the surrounding structures which have been desciibed as 
chronic appendicitis In a certain measure this term is justified, because 
the adhesions, distortions, and other conditions met with serve to maintain 
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a state of congestion and lasting catarrhal inflammation of the mucous 
membrane, and perhaps also a slight chronic inflammation of the outer 
walls of the appendix It would be more correct, however, to regard the 
conditions under consideration ordinarily as results of acute appendicitis 
rather than as a chronic inflammation in the strict sense In cases of model - 
ately severe non-perforative appendicitis, with formation of a limited amount 
of flbrmous exudate, adhesions probably frequently result after the acute 
inflammation has subsided Even quite intense inflammations of the ap- 
pendix and neighboring peritoneal folds may lesolve, as is indicated by the 
discovery m many cases of dense fibrous adhesions that must have followed 
a pievious intense attack of appendicitis with localized peritonitis 

Besides the adhesions which are found uniting the appendix to neighboring 
structuies, and which incite to subsequent attacks of appendicitis, the organ 
itself IS frequently found thickened, bent, or otherwise altered by the preced- 
ing acute inflammations Appendicitis of this description furnishes most 
of the instances of so-called relapsing appendicitis, the thickened sclerotic 
walls in a measure protecting against perforation and the dangerous compli- 
cations so commonly met with in more acute types 

Obliteration — Obliteration of the appendix may be the result of previous 
inflammations, and is thus a form of chronic appendicitis Some authors, 
however, have insisted that obliteration may be purely the result of involu- 
tion m some instances In cases of post-inflammatory obliteration, the lumen 
of the appendix is replaced by a coid of irregularly distiibuted cells and 
fibious connective tissue suriounded by muscle and a serous outer coat 
Sometimes areas of atypical disoiganized mucous membrane are found, but 
in cases of complete occlusion all resemblance to the normal structure is lost 

S3mipt0ins — In a great majority of the cases of appendicitis the symp- 
toms of onset and the clinical course of the disease are more or less similar 
and distinctive, so that, as a rule, but little doubt exists in the mind of the 
physician legarding the nature of the disease As a result of the fiequency 
of the disease, however, a small minority furnishes a sufficient number of 
instances of irregular onset and iiregular clinical course to give the impres- 
sion that the clinical featmes of appendicitis aie quite as often puzzling as 
otherwise 

In typical instances, pain m the abdomen, diffuse at first, and limited to 
the right iliac region after a greater or lesser duration, iigidity of the abdomi- 
nal walls, especially on the light side, nausea and perhaps active emesis, con- 
stipation, iigois, or definite chills, accompanied nith or followed by fever, 
acceleration of the pulse, and a general feeling of profound illness, charac- 
teiize the initial symptoms and the stage of fully developed appendicitis 
Wide vaiiations from this mode of onset and from the symptoms detailed 
are frequently encountered, and the symptomatology of the disease may be 
said to be as variable as that of any othei inflammatoiy condition affecting 
the internal structures 

It would be impossible to distinguish groups of cases illustrating different 
modes of onset and different forms of evolution of the symptoms, and 
foi this reason a better impression of the variable clinical course of the 
disease may be obtained by discussing the symptoms separately and referring 
to their variations 

Pam— Probably the most frequent symptom is pain, which is rarely 
absent at some stage of the disease It must not be forgotten, however. 
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that even in intense forms, such as those in which necrosis and gangrene 
occur, pain may be absent from tbe beginning to the end of the process 
Nearly always "the patient suffering Avith appendicitis is seized with a 
sudden, cramp-hke abdominal pain, which at first occupies the central 
or umbilical portion of the abdomen, and subsequently moves toward the 
region of the light iliac fossa Theie are cases in which, from the beginning, 
whatever pain is encounteied is strictly localized in the right iliac region, 
and other cases occur in Avhich the initial pain is vague and difficult to locate 

The nervous mechanism of the appendix explains to some extent the 
localization of the pain It has been pointed out that the affeient nerves 
are connected with the solar plexus tlirough the superior mesenteric, and 
that a connection is established with the splanchnic and the right vagus 
The pain of beginning appendicitis is lefeiied to the mid-abdominal region, 
on account of the distribution of the terminals of the splanchnic system to 
this area 

Not rarely, especially in cases m w Inch the appendix has a position pos- 
terior to the ciecum, pain in the back and in a region posterior to the liver, 
and even as high as the light shoulder, may be eneounteied When the 
appendix extends downward toward the pelvis, suprapubic, perineal, and 
ischiorectal pain may be complained of in the beginning, or after a pre- 
liminary period of general or mid-abdominal distress 

After the full development of the disease, pain and tenderness, as a rule, 
are in the right iliac region There is often a lack of correspondence of 
the tenderness with the pain The most extreme tendeiness seems to occur 
in those cases m which the appendix lies relatively near to the anterior 
abdominal v all, and especially hen it is bound by adhesions to the parietal 
peritoneum In a recent case, in which the tip of the appendix was firmly 
attached to the anterior abdominal wall, and in which it could be felt as a 
small, rounded mass, so superficial that it w'as difficult to determine whether 
it W'as intra-abdominal or in the W’alls of the abdomen, the local tenderness 
W'as extreme Similarly, m cases m w'liich the appendix extends dow'nw'ard 
tow'ard the pelvis and is attached to the bladder or the rectum, or to other 
pelvic structures, the degree of pain experienced duimg defecation, micturi- 
tion, or digital rectal examination may be excessive 

Sometimes the pain is referred to distant parts, such as the thorax, the 
right thigh, the lumbar legion, the back, or the upper poitions of the abdo- 
men The position and attachments of the appendix may, to some extent, 
determine such referred pains, but this is not invariably the case 

In the fully developed stage, w'hen pain, previously diffuse, has become 
localized in the iliac region, the area of involvement is usually limited, and, 
generally speaking, centres at McBurney’s point The character of the 
pain varies from a steady ache to a paroxysmal, cramp-hke or colic-hke 
condition Tenderness in the same area is usually, but not necessarily, 
present 

Cutaneous hyperalgesia was first described as a manifestation of various 
visceral diseases by Head, and has been studied in connection with appendi- 
citis by various physicians and surgeons It appears to occur in nearly all 
primary attacks at some stage of the disease, except, perhaps, in the most 
violent acute forms The cause of the sensory condition is probably the 
distention of the appendix It has frequently been noted that the hyper- 
algesia suddenly subsides when perforation of the appendix has occurred 
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In non-perforative cases the symptom gradually disappears It is frequently 
present m second or subsequent attacks, but is often absent when the oiiginal 
attack has been sufficiently seveie to destroy nervous tissue m the wall of 
the appendix The area of hyperalgesia centres about McBurney’s point, 
although it IS not stiictly confined to this region ]\Iore properly, it may be 
said to occupy the region of the eleventh dorsal area of Head, a band ex- 
tending on the right side from the middle line below the umbilicus to the 
lumbar spine posteriorly The hyperalgesia is determined by pinching 
or stroking the skin, beginning outside the suspected area and worlang 
toward it 

Tenderness must be distinguished fiom pain, although the two usually 
coincide The degree of tendcincss A'aiies, as has been pointed out, with 
the charactei of the case and the location of the appendix Its intensity 
vanes from the mildest grades, in which it can scarcely be determined, 
to such seveie degrees that the lightest touch or even the weight of the 
bed-clothes is intolerable In these cases, as m all those m which painful 
sensations aie piominent, the position occupied by the patient in bed is 
quite distinctive He lies upon the back or lightly inclined to the right 
side, and flexes the right thigh upon the body so as to lelieve to the greatest 
degiee possible all tension upon the affected portion of the abdomen 

Intense pain, of a peculiar character, is found in those cases of acute 
appendicitis in which intestinal obstruction has occurred as a complication 
The violent pathological peiistalsis with tonic contiaction of the bowel that 
occuis in this condition occasions intense paro'^^sms of pain, recuinng 
from time to time with greater or less frequency In the beginning, these 
pains may be strictly located near the seat of obstruction, but later they 
often become generalized, involving a consideiable portion of the abdomen 

Rigidity — ^Rigidity of the abdominal walls is a sign of extreme importance 
in the diagnosis of acute inflammatory lesions of the abdomen, v hether 
affecting the appendix, the gall-bladder, or other stiuctures near the ab- 
dominal walls In appendicitis there may be a generalized rigidity m the 
early stages, when pain, also, is of a diffuse or generalized character Latei, 
when the sensoiy symptoms have localized themselves in the right iliac 
region, rigidity also becomes limited m its extent, and affects the muscles 
overlying the inflammatory area A careful comparison of the abdominal 
walls on the right and left sides will — m most cases of appendicitis, at least — 
disclose a slight resistance, if not a definite rigidity, affecting the muscles 
over the diseased area The degree of this depends upon the location of 
the appendix and the character of the surrounding lesions When the organ 
lies anterioily and m close relation with the abdominal wall, and when 
inflammation involves the structures between the appendix and the ab- 
dominal wall, the greatest degree of rigidity, as well as of tenderness, may be 
expected There are, however, instances m which, notwithstanding an 
immediate relation of a diseased appendix with the abdominal wall, muscular 
rigidity IS totally absent When the appendix lies posterior to the caecum, 
some spasm of the lumbar group of muscles on the right side may occur, 
but its detection is more difficult than is that of rigidity of the anterior 
abdominal muscles 

Reflex Symptoms — Among the reflex symptoms, those affectmg the 
stomach and the bowel are of greatest frequency and significance Nearly 
always, m typical cases, nausea occurs This may be attended vuth^an 
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attack of vomiting at the veiy beginning of the disease, or some time after 
its onset, and repeated vomiting may take place Not raiely, however, 
nausea occuis without vomiting, and may persist until the disease is well 
developed Sometimes lepeated vomiting may be a very conspicuous 
feature of the disease, and may o^ershadow pain, tenderness, iigidity, and 
other symptoms usually more distinctive in chaiacter The chaiacter of 
the vomiting in the early stages of the disease is not pecuhai The contents 
of the stomach are ejected, with peihaps some bile Intense, uncontrollable 
■vomiting may terminate in stercoiaceous dischaiges, but this is more usually 
the result of complicating conditions occuriing in the latei stages 

Constipation is usually a symptom of importance, although not invariably 
piesent In the beginning its cause is found in the reflev nervous influences 
occasioned by intense pain Later, inflammatory conditions m the light 
iliac fossa are mainly opeiative, by causing a local paiesis of coils of intestine 
involved in the inflammatoiy area, coopeiating \\ ith neivous inhibition due 
to pain In the final stages, when diffuse or geneialized peiitonitis has 
occurred, constipation may he the result of a genei al paralytic condition of 
the bowels "Various local conditions connected with appendicitis may 
operate in a purely mechanical way Thus adhesions between the appendix 
and the small or large bowel may pioduce obstruction, or large abscesses 
may compress and practically obhteiate the lumen of the bowel In some 
instances there is at first no disturbance in the action of the bon el, one or 
more normal movements occurring after the onset of the disease In some 
cases, indeed, adiarihoeal condition may exist foi a time, but such cases, 
however, are rare, constipation being the lule 
Symptoms of Infection — Symptoms of infection are usually met nith m 
appendicitis, although theie are cases m which, despite the existence of a 
definite infective lesion m this region, generalized symptoms fail to make 
their appearance Rigors and chills have been mentioned as occuirmg m 
the onset of many cases Sometimes these are pionounced, and are re- 
peated from time to time after the beginning of the disease 

Fever usually appeals in most cases, although it must be recognized as a 
symptom of uncertain value In many cases of appendicitis, in spite of the 
seriousness of the local lesions, the temperature remains low, while in other 
conditions simulating this disease, fever is of at least as great frequency as 
in ordinary attacks of appendicitis In the aveiage cases the tempeiature 
soon rises after the onset, being as high as 100° to 102° F within a few 
hours Subsequently, a variable temperatuie is apt to mark the course 
Often the temperature falls to the normal soon after the onset, without 
refeience to the chaiacter of the local lesions Sometimes a continued tem- 
perature may be piesent for seveial days, and may teiminate m an inegular 
ie\er when peri-appendicular inflammation or abscess has developed In 
most instances fever is but an uncertain indication, and the seveiest forms 
of appendicitis may be unaccompanied elevation oi temperatuie from the 
beginning to the end 

Occasionally subnormal temperatures are encountered, and are usually 
significant of lather intense infections On the other hand, extremely hio-h 
tempeiatures may occur in severe infections vith marked local reaction 
Even extensive peiitomtis may be unattended with elevated temperature 
In the later stages, vhen localized abscesses have formed, n regular moie- 
men s o the temperature curve are usual, but by no means in'variable. 
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A recent case in wliicli with an abscess containing a large quantity of pus 
there was fever or leukocytosis may be quoted in this connection 

The fulse indicates the general condition of infection with somewhat 
more reliability than does the temperature In many cases in which fever 
has been absent, rapidity of the pulse has, from the beginning, indicated 
the existence of a serious lesion The character of the pulse varies with 
the nature of the infection and the local conditions Acute inSammatoiy 
lesions with marked reaction are usually attended with a rapid, but relatively 
full and tense pulse On the other hand, infections extending to the peii- 
toneum, and especially diffuse peritoneal involvements, are accompanied 
by increasing rapidity of the pulse rate, and often with irregularity and 
loss of quality Less intense peritoneal involvement sometimes affects the 
quality of the pulse in a different manner In such cases a hard or wiry 
pulse of moderate rapidity and without any irregularity may be met with 

Increasing rapidity of the pulse, loss of quality, and the occurrence of 
irregularity are always grave indications m this disease 

Chills are sometimes met with at the beginning of appendicitis, or at 
various times throughout its course A considerable proportion of cases 
begin vith rigors or a sense of general coldness, after winch nausea and 
the other symptoms set in The chills usually cease after the disease has 
been fairly established, and there is no tendency to recurrence until extension 
of the infective process has caused invasion of the peritoneum In cases of 
pen-appendicular abscess, regularly or irregularly recurrent chills may 
continue for a long time Still more marked is the tendency to chills accom- 
panying widespread infection, as m instances of pylephlebitis and pytemic 
abscess of the liver 

Leukocytosis — ^The condition of the blood is usually significant of an infec- 
tive inflammatory lesion In the great majority of the cases of appendicitis 
there is found a definite leukocytosis, the number of leukocytes usually exceed- 
ing 12,000 to 15,000 per cmm The differential count shows a marked pre- 
ponderance of the polymorphonuclear elements Sometimes the proportion 
of these forms may reach extreme grades, such as 90 to 95 per cent When 
localized peritonitis has developed, the leukocytosis may be increased 
to even greater figures, but a spreading peritonitis with intense general 
infection is apt to declare itself by a falling leukocyte count after a preliminary 
leukocytosis 

An increased number of the leukocytes is not, however, invariably present 
m appendicitis, any more than in infectious and inflammatory lesions else- 
where Even in cases of abscess formation the leukocyte count may be 
normal or subnormal Such cases undoubtedly are rare, although there 
are a considerable number of reported instances 

It has been maintained by some that a preponderance of polymorpho- 
nuclear elements without an actual numerical leukocytosis may occur in 
appendicitis, as m other infective lesions Such a condition of affairs is 
at least rare, and its significance may be questioned 

Physical Signs — Among the objective manifestations of appendicitis, 
those which attend the earliest stages are of the greatest importance, as 
prompt diagnosis is most essential to a proper conduct of the treatment 
Eigidity has been mentioned and sufficiently discussed, it is undoubtedly 
a sign of extreme value Somewhat later than this other objective evidences 
of the diseased condition of the appendix and the surroundmg structures 
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may be found, among which tumor and abdominal distention are most 
significant 

Tumor — At the time of the primary rigidity, a certain fulness in the right 
ihac fossa is usually detected In part, this is the result of the rigid condi- 
tion of the rectus muscle, which opposes a certain resistance to the pal- 
pating hand, and this gives the impression of a mass If the tenderness is 
not too great, this rigidity may be overcome and the suggestion of a mass 
disappears Very frequently, however, there will be found below the rectus 
muscle a rounded and somewhat yielding tumor-hke resistance, caused by 
gaseous distention of the caput coh The nature of this mass may usually 
be detected by percussion over it, when the tympany discloses the fact that 
the mass is an air-contaimng one The percussion note, howei er, is not 
so purely tympanitic as that found on the opposite side, over the sigmoid 
flexure, probably on account of the thickening by congestion of the sur- 
rounding bovel walls and perhaps also the rigidity of the abdominal 
muscles 

In the later stages, when a peri-appendicular abscess has formed, this 
may be readily detected as a more or less lesihent swelling, or sometimes 
as a firm mass, without any discoverable indication of fluctuation, but the 
character of the tumor differs mainly m consequence of its varying situation 
When placed anteriorly to the appendix and caecum, extreme tenderness to 
touch usually renders palpation more difficult and uncertain m its results, 
but, at the same time, more fiequently enables the examiner to determine 
the existence of fluctuation, as well as the suggestive dusky discoloration 
of the skin and the subcutaneous oedema so frequently met w ith over ab- 
scesses m various paits of the body Abscesses situated on the inner side, 
and posterior to the caecum and appendix, cannot so readily be felt, usually 
cause less superficial tenderness, and are more likely to give the impression 
of considerable hardness Not rarely it is difficult to distinguish such 
from solid growths by palpation alone Abscesses extending dowmw'ard 
toward the pelvis may be so deeply situated as to escape detection through 
the abdominal wall, but may be felt, upon vaginal or rectal examination, as 
resistant, elastic, or boggy swellings, to the right of the vaginal or rectal w^all 
The size of pen-appendicular abscesses vanes greatly, the majority not ex- 
ceeding the size of a lemon or an orange before rupture takes place Some- 
times, however, masses considerably greater than this are encountered, and 
may by their very magnitude prove deceptive When external pointing 
takes place, the appearances presented are those usually met with in the 
case of the deep-seated collections of pus that have burrowed and reached 
the surface 

The Afpendix Itself May Sometimes Be Palpable — Some authors ha^e 
claimed that this is frequently the case Most waiters, how'ever, agree that 
a positive recognition of the enlarged or diseased appendix is seldom possible 
In exceptional cases, how^e^ er, it is exceedingly easy to feel some portion of 
the appendix or a large part of it It is not difficult to be deceived, however, 
and to mistake inflammatory exudates, distended coils of intestine, etc , 
for the appendix itself Occasionally, when the appendnx is attached to the 
anterior abdominal w^all, the attached portion may be felt as a mass that 
seems surprisingly near the surface In other cases, the tip of the appendix 
has been felt high up on the right side of the rectum More commonly 
masses here palpated are peri-appendiceal abscesses 
VOL V — 27 
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Abdominal Distention — Distention of the intestines is usually an early 
symptom, and sometimes increases with great rapidity Reference has been 
made to the fact that the caput coh is often slightly dilated m the beginning 
At the same time, slight general meteonsm may be observed In later 
stages, increasing distention may take place from one of several causes If 
the appendix is ruptured, or if an extension of the infection has occurred 
through the wall of the unruptured appendix, the result is peritonitis with 
more or less rapidly increasing tympany The sequence of events here is 
that met with in all forms of acute peritonitis In other cases the distention 
IS the result of obstiuction of the lower portion of the ileum, m consequence 
of violent local inflammation or of ileus resulting from inflammatory or other 
forms of obstruction Rapidly increasing general distention occurs m these 
cases, as in other forms of acute obstruction of the bowel 
The absence of distention by no means excludes the existence of quite 
extensive local inflammation, and even when peiitomtis has occurred, the 
abdomen may remain comparatively flat 

Vesical Symptoms — Vesical symptoms are frequent In the begmning 
there may be pain in the region of the bladder or retention of urine, as the 
result of nervous reflexes caused by the acuteness of the pain, and retention 
may persist thioughout the whole course of acute cases As a rule this dis- 
appears after the first day Subsequently, and at times from the beginning, 
there is, on the contrary, a continuous desire for micturition, especially in 
those cases m which the appendix extends downward toward the pelvis, 
and m which pericystitis is present In such instances the vesical symp- 
toms may completely dominate the clinical picture 
Actual cystitis may develop as the result of a direct extension, or m conse- 
quence of general infection 

The vnne, m cases of appendicitis, as m other forms of acute infective 
inflammation, frequently presents small quantities of albumin, with a mod- 
erate number of hyaline or granular casts In some instances of greater 
severity a well-defined, infectious nephritis may occur, especially m cases of 
extensive abscess formation Indicanuria is a common indication of the 
putrefactive fermentation that occurs as the result of the sluggish or consti- 
pated condition of the bowels and of the multiplying bacterial flora Albu- 
mosuria has also been described as a symptom, resulting from the intestinal 
conditions or associated perityphlitic suppuration It is a symptom of 
no regularity of occuirence and of no diagnostic value In rare instances 
peri-appendicular abscesses have ruptured into the bladder or ureters, and 
large quantities of pus have been found m the urine 
General Pentomtis — General peritonitis is the most ominous of the results of 
acute appendicitis Unfortunately, this condition may develop very promptly 
m patients who have presented no symptoms of great gravity, and it is equally 
unfortunate that it may arise m the late stages after a somewhat benign 
course In a small proportion the disease apparently begins with general 
peritonitis The onset of the trouble is usually marked by somewhat abrupt 
indications, significant of rupture of the diseased appendix or of extension of 
infection to the peritoneum through the unruptured wall Sharp pain or 
suddenly increased local tenderness and rigidity, rigors or chills, a rapidly 
increasing acceleration of the pulse, and elevation of the temperature, or, 
in cases of marked infection, a fall of temperature, with prostration and 
symptoms in general significant of shock, aie mostly those nhich indicate 
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the beginning of this grave condition Soon board-hke rigidity of the 
abdommal muscles, intense tenderness or hyperiesthesia over the affected 
area, sometimes involving the vhole abdominal wall, an anxious expres- 
sion,' a hard, small pulse, with increasing lapidity, and a dorsal decubitus, 
with a tendency to flexion of the right thigh, are significant of its further 
extension Still later, the acute symptoms may ameliorate with the advanc- 
ing infection and the overw'helming of the system wuth toxsemia At the 
same time, increasing abdominal distention takes place, and the patient 
presents the facial and general appearance of one profoundly septic and 
having spreading abdominal disease 

Vomiting may mark the onset, and may continue throughout the course 
of the complication, until extreme prostration from septicemia puts an end 
to this as w'ell as to other acute symptoms At first, the vomitus is not 
particularly distinctive, but very soon it becomes stercoraceous m character 

Septicsemia — Geneial septic infection may occur w ith or without extensive 
local lesions As a rule, it is most marked m those cases in which the 
local infective lesion is decided Iiregular chills and high and irregular 
fever, wuth a rapid, w^eak pulse and a tendency to drenching sw'eats, indicate 
the existence of this complication 

Septic symptoms are most marked in those cases m w hich infective throm- 
bosis extends from the diseased area through the mesenteric into the portal 
veins, establishing a suppuratne pylephlebitis In these cases, m addition 
to the evidences of a general septic process, pain is met w ith m the region 
of the liver, sw'elhng of the liver may be detected, and jaundice appears 
The last-named symptom may occur wnthout pylephlebitis or pyiemic abscess, 
as the consequence of an intense septic infection, but is rarely marked in 
such instances 

Pyiemic abscess in other organs, such as the lungs, spleen, kidneys, acute 
swellings of the parotid gland, and acute infectious nephritis, are occasionally 
met ivith 

Subphrenic abscesses have been encountered in some cases, mainly as a 
result of extension of cellulitis behind the caecum and colon Pleurisy may 
follow^ the subphrenic condition, or may occur independently 

Clinical Varieties — Attention was directed m the beginning of this 
discussion of appendicitis to the fact that the nature of the process is 
not essentially different m mild and severe cases, and that such terms as 
“simple appendicitis,” “simple catarrhal appendicitis,” “gangrenous 
appendicitis,” and the like are in a certain sense mischievous if they create 
an impression that there are forms of appendicitis of essentially different 
characters, and that mild symptoms point to the existence of a benign process, 
while severe symptoms indicate a more serious disease Practical experi- 
ence has shown beyond question that the mildest of symptoms may be en- 
countered in cases in wdiich extensive necrosis or gangrene has occurred, 
wdiile se\ ere symptoms may be met wuth in cases in wdnch a relatively slight 
disease of the appendix exists Hownver much the symptoms and pathological 
lesions fail to harmonize in certain cases, it cannot be denied that there are 
many instances of appendicitis in w Inch the mucosa is invoh ed to the practical 
exclusion of the other parts of the organ Such cases are, properly speak- 
ing, catarrhal appendicitis Doubtless many such cases occur wuthout 
clinical symptoms of any sort, in proof of w hich the experience of the post- 
mortem table might be cited A second group of cases are those m w Inch 
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all the walls of the appendix are involved, with little or no extension outside, 
cases in which, in other words, the disease is confined to the appendix 
itself A third group is that in which the disease has extended beyond 
the appendix and has involved the peiitoneum or other surrounding struc- 
tures, cases in which, in other words, peri-appendicitis, para-appendicitis, 
or perityphlitis has arisen Finally there aie cases m which a widespiead 
general peritonitis is associated with appendicitis 

The infective agent may be the same m all of these forms, and the patho- 
logical changes do not differ in kind The different clinical and pathological 
course is dependent upon varying local conditions affecting the circulation 
in the appendix and its drainage, and perhaps upon anatomical conditions 
promoting in some and preventing in other cases rapid extension of the 
infective process 

AppencUcitis with Lesions Limited to the Interior of the Appendix — ^There 
aie cases of simple catarrhal appendicitis in which sudden abdominal pain, 
at first somewhat general, latei limited to the right iliac fossa, slight tendei- 
ness and rigidity m the same regions, chilliness followed by slight fever and 
acceleration of the pulse, a little nausea and peihaps an attack of vomiting, 
and constipation make up the clinical pictuie Sometimes, indeed, little 
beyond pain and tenderness occurs After a variable peiiod extending 
from a few hours to twenty-four or thirty-six houis the symptoms subside, 
leaving a variable degree of soreness that may persist for seveial days longer 
The subsidence of symptoms is often coincident with natural or medicinal 
evacuation of the bowels The experience of surgeons has shown that many 
such cases are instances of meiely catanhal inflammation, and the patho- 
logical lesions aie often confined to the mucosa or mucosa and submucosa 
The contents of the appendix consist of a scanty, viscid mucus mixed with 
some soft fiscal matter and bacteria At times, however, when some 
interference with the drainage of the appendix exists, as m cases presenting 
adhesions, kinks, angulations, or defoimation m consequence of anatomical 
peculiarities, the contents may be more abundant and may be composed of 
somewhat inspissated fecal matter mixed with mucus and cellular exudates 
Formerly cases of this sort, in which sudden abdominal pain and tender- 
ness are the principal symptoms, Avere described by some as cases of “ap- 
pendicular colic,” especiallly when fever and other manifest mdieations of 
inflammation were wanting At the present time there seems little reason 
for believing that cases presenting the symptoms indicated are other than 
actual appendicitis, and even the possibility of a colic of this description 
arising m an uninflamed appendix must be doubted Nor is it certain 
that the colicky pains of actual appendicitis are even due in large measure 
to peristaltic efforts on the part of the muscular layers of the appendix 
Unfortunately, the pathologieal conditions are not ahvays as limited, as have 
been described, m cases presenting the symptoms indicated There may 
be, Avith symptoms no more intense than these and with no greater duration 
so far as can be discovered, extensive necrosis or gangrene of the appendix 
and the presence of fecal concretions Indeed, there is ei^ery reason to 
believe that appendicitis of the greatest gravity may be entirely latent, the 
first symptom appearing when perforation and peritonitis have occurred or 
peritonitis has supervened without perforation 
Appendicitis with Involvement of the Whole Thickness of the Organ. — 
In cases m which a rapid extension of infection causes almost immediate 
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involvement of the entire wall of the appendix the symptoms are usually 
more intense, the initial rigor or nausea more pronounced, the fever higher, 
the local symptoms more pronounced, and, in general, the patient’s condition 
seems more serious If subsidence of the symptoms occurs, this is more 
gradual and the local tenderness and rigidity are more prolonged 

In the simpler eases there is often a temporary amelioration of symptoms 
after free evacuation of the bowels, even though the purgation has no per- 
manent good effect Such relief is much less likely m the cases of extensive 
involvement of the walls than in cases of the catarrhal type Associated 
involvement of the serous covering of the appendix adds to the gravity 
of the symptoms, and in a consideiable proportion of cases is followed by 
extension oi a localized peritonitis 

Appendicitis with Involvement of Surroundmg Structures — In some instances 
after an acute onset, moderate symptoms may continue for a period of from 
one to thiee or even five days, when an exacerbation sets m and evidences of 
extension of the infection present themselves In these cases the local symp- 
toms, as ivell as the fever, nausea, and vomiting, subside, and a few’^ evacua- 
tions of the bowels may add to the apparent impiovement Gradually, how- 
ever, or sometimes quite suddenly, a renewed chill or vomiting and the reap- 
pearance of shai p pain initiate the extension to the peri-appendicular structures 
Cases presenting this course are probably m most instances caused by organ- 
isms of relatively low virulence, and occur m individuals whose general or 
local conditions offer considerable resistance to the infection Unfortu- 
nately, however, the sequence of e\ents is often far from being as satisfactory 
as this In many instances there is a rapid extension wnth constantly in- 
creasing symptoms, and considerable localized peritonitis develops before 
any adequate amount of exudate can form to limit the spread of the infec- 
tion by causing adhesions After spreading to a certain distance, hoivever, 
further extension may be prevented by exudation and agglutination of the 
bowels In this manner general peritonitis may be prevented, and eventually 
a peri-appendicular abscess of considerable size may be formed The symp- 
toms significant of such extensions are usually quite marked, consisting of 
increasing local tenderness, rigidity, and sw'elling, increased but often 
irregular fever, general meteorism, wuth obstinate constipation, indications 
of cessation of local peristalsis, and finally increased vomiting, perhaps 
becoming stercoraceous in character 

In many cases the m\olvement of surroundmg structures occurs suddenly 
after perforation of the wall of the appendix The time of rupture may 
be indicated by an attack of renewed and severe pain, by a sudden feeling 
of sinking 01 prostration, nausea or vomiting, or fall of temperature and 
acceleration and arrhythmia of the pulse In other cases no special symptoms 
occur, but the general features of the case take on an aspect of greater gravity 
and the local symptoms m particular become more marked Soon the 
indications of a circumscribed or general peritonitis present themselves 

Chronic Appendicitis — ^Two t} pes of chronic appendicitis may be recog- 
nized The first is one m w Inch, as the result of a previous acute attack, 
general thickening of the ii alls of the appendix has remained, or a narrowing 
of the outlet, an angulation, or some other condition interfering with proper 
drainage In these cases local or general abdominal symptoms may be 
more or less continuously present In the second group, as a result of short- 
enmg or abnormal attachments of the meso-appendix, or in consequence of 
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angulations or adhesions, the appendix, although ordinarily free from in- 
flammatory conditions, is prone, from time to time, to suffei when sluggish- 
ness of the bowels, gaseous distention of the caecum, and especially fecal 
accumulations in the caput coh oi ciecum occasion increased tension upon 
the appendix, increased angulation, etc Under these abnormal conditions 
frequent mild, acute attacks may occur, and may be quickly relieved by 
free evacuation of the bowel or correction of the other conditions named 
With each recurring attack, however, the appendix tends to become more 
distorted and damaged, and eventually a violent acute attack may terminate 
the condition with all the manifestations oi a severe acute appendicitis It 
IS this form to winch the teim i elapsing appendicitis has been particularly 
applied While this name is used especially to designate cases m which 
acute appendicitis is supposed to occui from time to time m a relapsing 
manner, and without any special local condition persisting between the 
attacks, it is impoitant to recognize that the type above described is probably 
equally common or more common, namely, that m which recurring attacks 
of increased tension oi angulation take place without necessarily marked 
inflammatory conditions, until more severe lesions of the organ are finally 
established 

In cliromc appendicitis of the first type, due to general thickening, ad- 
hesions, etc , persistent local soreness, increased from time to time when 
distention of the bowels occurs, a tendency to moie or less troublesome 
constipation, sometimes an associated mucous or membranous colitis, and 
evidences of intestinal indigestion, ivith furred tongue, disturbed appetite, 
nausea, tympanitic distention, and vague geneialized abdominal pains, are 
met with Not infrequently, attacks of severe cramps or colic may occur, 
when the intestines are particularly sluggish 

In the relapsing type of chronic appendicitis there occur, from time to 
time, attacks indistinguishable from those of acute appendicitis, arising with- 
out any previous history of involvement of this region In other cases there 
are, occasionally, short seizures in which intense localized pain and tender- 
ness, with perhaps slight muscular rigidity, make their appearance without 
much fever, disturbance of the pulse, or constitutional disorder When 
the attacks subside, the return to normal conditions is often so rapid that the 
thought of a severe local inflammation can hardly be entertained, and an 
examination of the blood m these cases usually reveals but little, if any, 
leukocytosis It is frequently observed that the aeute attack folloivs some 
very definite derangement of digestion, and the association of the lattei, 
with the consequent localization of symptoms m the epigastrium or upper 
portions of the abdomen, and the presence of symptoms suggesting “bilious- 
ness,” may readily lead to an overlooking of the appendicular disease 

The outcome of chronic appendicitis may be the development of a chronic 
intestinal disorder, such as membranous or mucous colitis or habitual 
constipation In the cases of the recurrent type there may be a subsidence 
of the attacks after several have occurred, and even after attacks of intense 
violence There is always, however, the danger that finally a very severe 
condition may develop, perfoiation or extension of inflammation to the peri- 
toneum may occur, and the disease may terminate as do instances of violent 
primary appendicitis 

Diagnosis — ^The symptoms of acute appendicitis, when marked, are 
so typical that a diagnosis can scarcely fail to be made There are, how- 
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ever, many instances of obscure and even of latent appendicitis, in which 
no amount of clinical acumen or painstaking care will enable the practitioner 
to determine correctly the nature of the patient s disease, although suspicion 
may attach to the appendix On the other hand, there is unfortunately a 
tendency that sometimes makes itself manifest to regard every form of ab- 
dominal pain as appendicitis, unless the evidence clearly points to some other 
disease However common appendicitis is, and however important its 
early recognition, it would be a misfortune if practising physicians generally 
disregarded all that has been learned respecting the diagnosis of this disease 
by Its symptoms, the physical signs, and the clinical examinations, to such 
an extent as to suspect its presence in all cases of abdominal pain, unless 
clear evidence of something else were at hand, merely because of the fre- 
quency and danger of the disease under consideration 

The development of sudden pain in the abdomen, followed by a localiza- 
tion m the right iliac region, and attended with rigidity of the muscles over 
this part, must be looked upon as having great significance If, m addition, 
there has been a primaiy rigor, oi nausea and vomiting, with constipation, 
the diagnosis becomes fairly assured Fever is a symptom of little impor- 
tance, and rapidity of the pulse, although a little more trustworthy as an 
indication, is not necessarily met with When the pain becomes sharply 
localized in McBurney’s point, and musculai rigidity is found in the same 
area, the diagnosis is practically established The existence of leuko- 
cytosis is often an aid in diffeientiatmg between appendicitis and other painful 
affections in the same region, from which, indeed, many of the symptoms 
may be practically indistinguishable 

The Diagnosis of the Character and Stage of the Disease — In discussing the 
varieties of appendicitis, attention has been called to the fact that it is often 
impossible to distinguish between mild appendicular lesions limited to the 
inner lining or to the walls of the appendix alone and cases of a severer 
grade, with beginning or even extensive peri-appendicitis In many in- 
stances, however, a diagnosis of the grade of the disease is possible 

Simple catarrhal appendicitis is usually recognized by the mildness of 
the symptoms, by the tendency to rapid amelioration after evacuation of 
the bowel, and by the early return to normal condition In cases, however, 
in which the symptoms are of equal moderateness, but tend to persist in 
spite of purgation, and in which even slight tenderness and fever persist, 
the probability of a more serious condition must be considered Cases, 
too, in which the severity of the constitutional condition of the patient is 
distinctly out of proportion to the local manifestations may properly be sus- 
pected of being due to more intense, and perhaps necrotic or gangrenous, 
lesions of the appendix Distinctly marked leukocytosis is an additional 
indication of severity and of probable extension of the infection to the 
peiitoneal surface 

Peri-appendicular infection and the development of abscess may be indi- 
cated by the continuous increase of local symptoms and the appearance of 
tumefaction in the right iliac fossa, or by the recurrence of fever, pain, and 
rigidity after an interval of quiescence succeeding the initial attack Some- 
times thedevelopment of peri-appendicularabscess is so gradual and insidious, 
and the exudative material and agglutinated coils of intestine so thoroughly 
n ailed around the’ focus of disease, that an abscess of considerable size may 
develop nith relatnely no local symptoms, and there may be but little fever 
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and other constitutional reaction In such instances, leukocytosis, also, 
may be wanting, even though an abscess of consideiable dimensions has 
formed 

Extensions of the infective inflammation to neighboring veins or lymph 
channels, causing an ascending suppuiative phlebitis of the mesenteiic 
veins, and finally of the portal vein, or a lymphangitis of the retrocsecal region, 
are indicated by evidences of intense toxiemia and septicemia and by local- 
ized symptoms of marked gravity In the ease of retrocecal inflammations 
the pain may be confined to the back, and may extend upward toward the 
posterior aspect of the liver 

The development of a spreading peritonitis in appendicitis is indicated 
by intense constitutional disturbance The general appearance of the patient 
IS usually somewhat significant Increasing local tenderness and swelling, 
with recuiring rigors and elevation of the temperature, and with marked 
disturbance of the pulse rate, followed b}’^ general abdominal distention and 
a cessation of peristalsis, are among the important indications Leuko- 
cytosis may at fust rise to higher levels, but m many instances, especially 
those of severe infectiousness, the leukocyte count suffers an early fall 
This may set in so promptly that, by the time the first examination of the 
blood can be made, a normal count, or even leukopsenia, may be discovered 

Differential Diagnosis — The onset of the appendicitis must be distinguished 
from that of a variety of abdominal conditions, any one of which may, in 
certain instances, bear so puzzling a resemblance as to make a certain diag- 
nosis impossible 

Painful gastro-inteshnal conditions of various sorts must, first of all, be 
distinguished An attack of simple gastric indigestion oi of acute gastritis 
frequently begins with symptoms like those of appendicitis As a rule, the 
relation to some indiscretion of diet is more immediate and certain, the 
localization of the pain is more likely to be in the region of the stomach, and to 
remain m that place, nausea and vomiting and tenderness m the epigastrium 
are conspicuous, while fever and leukocytosis are less likely to be found 
The latter symptoms, however, may occur, especially in children, and the 
local symptoms may be leferred to lower parts of the abdomen, particularly 
when the gastric disturbance has, in some measure, been occasioned by a 
previous or coincident sluggish condition of the bowels 

Acute, painful affections of the small intestine more frequently bear a 
striking resemblance, and usually in proportion to the nearness of the ap- 
proach of the iintative or inflammatory conditions to the lower part of the 
small intestine Usually the pain and tenderness are more diffuse, and 
throughout the attack fail to become limited to the right ihac fossa Rigid- 
ity IS more general, when present, and the pains are of a moie distinctly 
generalized eolic-Iike character Disturbance of tlie stomach is less marked, 
and diarrhoea more likely to occur The condition is less liable to present 
the rapid development of grave symptoms met with in severe cases of appen- 
dicitis, and IS less likely to undergo the early amelioration after fiee puiga- 
tion seen m the mild cases of catarrhal appendicitis 

Intestinal colic, v hether due to digestive disturbances or to inflammatory 
conditions of the intestines, may suggest an attack of appendicitis (See Acute 
Enteritis ) The resemblance of lead colic is often very striking, on account 
of the association of obstinate constipation with the acute abdominal pain 
The indications of localized inflammation, however, are wanting, and a 
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careful scrutiny of the history of the patient and a consideration of his 
occupation usually enable the physician to arrive at a satisfactory diagnosis 

Acute enteritis due to mineral poisoning, such as lead, mercury, or arsenic, 
as well as acute attacks of food poisoning, may simulate appendicitis, like 
other varieties of gastro-intestinal irritation or mflammation They are 
distin^^uished by the general extensiveness of the abdominal symptoms, 
the absence of localwed tenderness or rigidity, and the progressive prostration 
Usually, also, there is more or less, and sometimes intense, diarrhoea 

Acute colitis resulting from stagnation of the contents of the large intestine 
and the accumulation of fecal masses m the csecum, or following exposure 
to cold or digestive disturbances, may very well simulate an attack of 
appendicitis This is particularly the case when the ceecum or the head of 
the colon is especially involved In some instances an accurate diagnosis is 
impossible, and it is certain that in some of the cases the appendix becomes 
secondarily involved, when it must be obvious that the symptoms would 
bear even a more puzzling resemblance to those of independent appendicitis 
Attacks of typhlitis due to stercoral accumulations usually present a less 
intense degree of local tenderness and rigidity, and are less acute m onset 
than appendicitis, but cases have been reported in which the local conditions 
have been violent, and in which stercoral ulcerations have caused perfora- 
tion with the secondary development of perityphlitis, indistinguishable from 
that usually resulting from appendicitis 

Typhoid Fevei — ^The intestinal conditions m the early stages of typhoid 
^ fever may simulate appendicitis, especially in those instances in which the 
ulcers are closely grouped about the caput coli Rigidity of the abdominal 
walls, marked local tenderness, and tumefaction occur in these cases, 
while fever and the general constitutional symptoms of the onset resemble 
those of many cases of appendicitis The gradual onset after a ueek or 
more of indefinite malaise and gradually mcreasing fever, the complete 
anorexia, the dilated pupil, and the absence of leukocytosis, may aid m the 
proper lecognition of the condition Unfortunately, however, some in- 
stances of typhoid fever, with the particular localization of the lesions referred 
to, come on very abruptly, with marked symptoms closely resembling those 
of appendicitis To add to the confusion, there is, m a certain number 
of cases of typhoid fever, an early involvement of the appendix, with the 
development of specific typhoid lesions in the lymphoid tissues of that struc- 
ture Such cases, of course, present peculiarly puzzhng clinical mani- 
festations 

In a certain number of cases of typhoid fever ordinary appendicitis may 
complicate the onset of the disease It is not improbable that m these cases 
the specific lesions in the caecum and the consequent interference with drain- 
age of the appendix may have an important part in the etiology of the com- 
plicating appendicitis The manifestations of the disease are similar to 
those met v ith mdependently of typhoid fever, but it may be '=aiQ that, as 
a rule, these cases usually pursue a relatively benign course and become 
quiescent or are resolved The histology and bacteriology of the appendix 
in these cases may show that the disease has not been due to specific 
tjphoid lesions nor to invasion of the typhoid bacillus 
A Acute intestinal obstruction, due to adhesions or fibrous bands, Oi i 
internal hernia, may m the beginning suggest appendicitis The eail 
development of mdications of more or less complete mtestmal obstruttiou 
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with marked distention and -nithout the usual evidences of inflammation 
found m appendicitis, will aid in the distinction 

Acute fancreatitis, the rupture of a gastric or duodenal ulcer, and acute 
peritonitis following rupture of ulcers of other parts of the intestinal tract 
suggest appendicitis in the suddenness of onset, the intense abdominal pain, 
the tendency to nausea and vomiting, the occurrence of fever, and m the 
constitutional condition of the patient The localization of the symptoms 
and the profound charactei of the disturbance, especially the speedy 
development of the indications pointing to early collapse, enable one to 
arrive at a proper diagnosis, in the majoiity of cases, before the condition 
has proceeded to its more pronounced grades 

Sometimes, m the onset of acute infectious diseases, abdominal pain may 
suggest a diagnosis of appendicitis Among these, pneumonia and malaria 
are important 

Pneumonia — Not rarely, the pain in the early stages of pneumonia is 
referred to the abdomen, especially in the case of children, and a considerable 
number of cases have been observed m which the resemblance to appendi- 
citis was so puzzling that operation was undertaken A careful physical 
examination will, in most instances, prevent this error, but there are cases 
m which, owing to the lateness of the appearance of distinct physical signs, 
the diagnosis of pneumonia may be difBcult, and the abdominal symptoms, 
therefore, may leadily cause confusion 

Malana — Attention has been called by all systematic VTiters to the 
occasional onset of malaria with abdominal symptoms In these cases the 
occurrence of a rigor and sudden fever, with intense abdominal pain, suggests 
appendicitis There may even be rigidity and localized tenderness In some 
instances the diagnosis has been possible only after an examination of the 
blood, suspicion having been created by the discovery of splenic enlargement 
or by the history of the case 

Diseases of the Gall-bladdei — ^Acute inflammations of tlie gall-bladder, 
biliary colic, and, less commonly, other conditions of the biliary passages 
are in many instances distinguished with difBculty from acute appendicitis 

Cholecystitis — ^The pain of cholecystitis may be referred to the lower right 
quadrant of the abdomen, and whatever tenderness is discovered may be 
most decided in the same region The symptoms of onset may be prac- 
tically the same as those of acute appendicitis On the other hand, in cases 
of appendicitis, the pain may be referred to the region of the gall-bladder, 
or, when the appendix lies posterior to the csecum, it may be most marked 
m the back, posterior to the liver Difficulty in diagnosis may, therefore, 
aiise from the mistaking of cholecystitis for appendicitis, or the reverse 
Usually the location of the pam and other symptoms and the discovery of 
tenderness and swelling in the region of the gall-bladder in the case of chole- 
cystitis, or m the right iliac fossa in that of appendicitis, make a proper 
diagnosis possible 

When empyema of the gall-bladder has followed a cholecystitis, the tumor 
01 mass may be found m a relatively low position, owing to the gradual in- 
crease m the size of the gall-bladder Pam and tenderness are also situated 
vn a lower position than is usual m the acute stages of cholecystitis As a 
rule however, the mass can be found to have a certain pyriform shape 
and' to be dependent from the under surface of the liver, and the point of 
maximum pam or tenderness is usually above the transverse umbilical line 
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Bihani coho simulates appendicitis m the suddenness of its onset, the 
intensity of the pain, and the associated rigidity of the abdominal muscles, 
together with nausea and other gastric symptoms As in other hepatic and 
biliary conditions, however, the pain is situated higher up, and the develop- 
ment of jaundice is an important distinctive indication Intense and re- 
peated vomiting IS never as frequent m biliary colic as m the average case ot 

) ^"^^Mmnj^lholehtUasis without definite attacks of biliary colic has often 
been mistaken for subacute or chronic appendicitis The frequent occurrence 
of slight or severe pain m the right halt of the abdomen, the pain not rarely 
being referred to the lo^\e^ right quadrant, and the tendency to disturbance 
of tlm intestinal tract and to more or less gastric disorder are the suggestive 
symptoms Not infrequently, m these cases, an enlaigement of the gall- 
bladdei, owing to its containing one or numerous gallstones and bile mixed 
with inflammatory exudate, is piesent Suggestive tenderness in the region 
of the gall-bladder is one of the most important symptoms upon which a 
^ diagnosis may be made 

( Nephrolithiasis and Renal Colic — In acute attacks of renal colic, the 
intense pain radiating from the loin to the external genitalia and disturbances 
in micturition (temporary obstruction, followed by the appearance of 
blood-stained urine) are the symptoms of special importance m diagnosis 
When a calculus has gradually worked its way to the lower portion of the 
ureter, and has become fixed m this position it may occasion acute attacks 
from time to time, which are most difficult to distinguish from appendicitis 
The pain and localized tenderness, if the right side is affected, may be in 
precisely the region of the appendix, and may show less tendency to radia- 
tion downward The chaiactei of the pain, however, is often of a distinct 
cutting nature, disturbances of micturition (temporary stoppage, with 
swelling of the kidneys), the appearance of crystals or blood m tfc urine, 
and finally the results of a-ray examination, may establish the diagnosis 
^ Acute pyelitis and othei inflammatoiy conditions of the ludney may be 
attended with considerable pain, and may, therefore, simulate appendicitis 
The situation of the pain, however, the discovery of tenderness m the loin 
and perhaps enlargement of the kidney, and the results of an examination 
of the urine make the diagnosis possible in these instances 
j Movable hdncy has frequently been mistaken for appendicitis, the sudden 
occurrence of painful attacks (Dietl’s crises) being the principal occasion of 
confusion These attacks, in themselves, may be mdistmguishable m their 
character or location from the cramp-Iike pains of a beginning appendicitis 
A careful physical examination usually makes the diagnosis possible by 
discovering the more or less movable enlarged kidney The gieatest diffi- 
culty occurs m persons in whom the abdominal walls are sufficiently thick 
to prevent careful palpation, or m whom muscular rigidity is unusually 
pronounce Among the distinguishing symptoms, the most important 
re those arising from disturbance in micturition There may be a tem- 
^ poray elevation of temperature m Dietl’s crises, but, as a rule, fever is absent 

Penfonzte from various causes other than those before men- 
fnmS simulate appendicitis Thus tuberculous peritonitis or pen- 
perforations of the intestines or other hollow viscera of 
annendZw ’ extension of pelvic infection, may resemble 

^ P^^fieially, and even on most careful examination Pre- 
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ceding conditions, the loeation of the symptoms, the early evidence of more 
or less extensive involvement of the peritoneum, and the absence of the more 
or less localized involvement of the right iliac region, enable the physician 
- to airive at a correct diagnosis 

Salpingitis and oophoritis, ith or without localized peritonitis, may ofter 
considerable difficulty m some instances In these cases, however, the 
fiequency of pain m the pelvic region and back, the occuirence of other 
pelvic symptoms, and the location of the acute tenderness are suggestive 
indications, while the results of vaginal examination usually make a correct 
diagnosis easy The early development of a localized peritonitis in these 
eases, however, increases the difficulty of diagnosis, especially when the 
history of the earlier symptoms cannot be obtained or is uncei tain 

Ovarian Neuialgia — In some patients, particularly m neurotic young 
Avomen, attacks of intense pain in the right lower quadrant of the abdomen 
may occur at the beginning of menstruation, and may persist through the 
Avhole period Sometimes these seem to be dependent upon ovei loading of 
the caecum, Avhen a cei tarn fulness Avill be detected on palpation Moderate 
fever occasionally occurs The resemblance to acute appendicitis may be 
very puzzling, especially when as a result of apprehensiveness, nervous 
mimicry of other symptoms, such as gastiic disturbances and muscular 
iigidity, occur A careful study of the patient’s general condition, the 
absence of leukocytosis and of a characteristic clinical course may establish 
the diagnosis, but in some cases doubt must remain even after subsidence 
of the symptoms at the end of menstruation 

Neivous mimiciy of appendicitis may also occur m women at other times 
and perhaps with nearly equal fiequency in neurotic males It must be 
remembered that there is a certain degree of physiological sensitiveness at 
the ileocsecal valve which may readily increase under nervous conditions, 
and abdominal rigidity is not infiequently met with under the same circum- 
stances The general indications of infection and local inflammation, how- 
ever, are wanting, and if the nervous character of the patient is recognized 
a proper diagnosis is usually easy 

FrognoSlS — ^Although the majority of patients with acute appendicitis re- 
cover, the disease must be regarded as one of decided seriousness, because 
it IS quite often impossible to determine during the course of the disease that 
an unfa voi able extension, which may terminate in rapidly fatal peritonitis, is 
about to take place, and because, in cases of recovery, such after-results 
remain that recurrent attacks ivill probably recur 

Treated m a purely medical or tentative manner, the great majority of 
patients with appendicitis recovei It is impossible to quote figures that 
may be relied upon to express the exact truth, since it is extremely difficult 
to recognize milder cases with certainty, and sometimes even the severest 
forms would pass undiagnosed but for the character of the terminal condi- 
tions The greatest difficulty is caused by the fact that there is a very large 
group of cases of extremely mild character in nffiich pain, slight gastro- 
intestinal symptoms, possibly moderate fever, and rigidity in the side may 
occur, but in rvhich the physician may hesitate to make a diagnosis of 
appendicitis Practically all these recover, and very many of them cer- 
tainly are never classified as instances of appendicitis The result is that 
tables of prognosis fail to include at least a large number of instances 
of the disease, and consequently present a less favorable impression than 
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would be the case if all were included Even with this error, w’hich tends 
to make the outcome of the disease seem somewdiat less favorable than it 
should be, the recoveries from appendicitis treated by oidmary medical 
means or by expectant methods constitute a very large proportion of the 

total number of the cases i 

Sahh collected 7213 cases, of wdnch 473 weie operated on, w’hile 6740 
were not Of the latter group, 91 per cent recovered Recurrences took 
place in 4593 cases, and of these, 3635 recovered wuthout further recurrences 
It must be recognized, m connection w^ith such statistics, that it is probable 
that the cases in wdnch operation wms perfoimed represented a dispropor- 
tionately large percentage of the serious cases On the other hand, cases 
in which the disease had advanced rapidly and opeiative measures seemed 
futile wmuld be classified m the group of those not operated on 

Rotter has presented some veiy accurate statistics, based upon cases 
studied individually, to deteimme the features in each instance Of 213 
cases, 8 9 per cent died In 21 cases there was diffuse peritonitis at ad- 
mission to the hospital Of these, 7 oi 33 3 per cent recovered, wRile 

14 or 66 6 per cent died The latter accounts tor neaily twm-thirds of the 
total mortality of 8 9 per cent Of 192 cases wuth circumscribed peri- 
typhlitis, 156 (82 per cent ) recoveied undei medical treatment Of the 
remaining 36 cases, 33 w'ere operated on, and 2 died, 3 died without surgical 
intervention There w’ere, therefore, only 5 deaths (2 5 per cent ) among 
192 cases of circumsciibed perityphlitis (Nothnagel) 

Treves states that the mortality of appendicitis, all cases being mcluded, 

15 not above 5 per cent The outlook m cases m wdnch perityphlitis has 
occurred is, of course, far less satisfactory^ although the great majority of 


these also recover under expectant treatment 

A study of the surgical literature of tlie last few years convinces one of the 
fact that the mortality from acute appendicitis tieated by piompt and skilful 
surgical methods is probably lower than that recorded m most of the sta- 
tistics bearing upon the results obtained from medical or expectant methods 
In a measure, these statistics may be somewdiat deceptive, in that they fail 
to include some of the most serious cases, in which operation has been 
deemed inadvisable, and, on the other hand, include some cases of doubtful 
diagnosis Objections of a similar nature might, however, be urged agamst 
statistics pointing the other w^ay 

The liability to perityphlitis is always very great Some instances occur 
of appendicitis without extension beyond the w'alls of the organ, but the 
tendency to extension through the walls or to perforation is extremely great 
In those cases m which, as the result of an angulation, bend, adhesion, or 
other form of stenosis, temporary interference Avith drainage occurs when the 
cascum is distended, mild catarrhal attacks may be met with from time to 
time, without very great liability to extension Eventually, howevei, m these, 
a severe attack may occur, and may terminate in the usual manner 

ihe liability to diffuse peritonitis is decidedly less marked than that to 
perityphlitis The mode of extension of the infection is such, and the 
reactive process m the neighboring peritoneum so prompt, that limitation 
f usually brought about by the agglutination of neighboring 
firm and the formation of a restraining wall of more or less 

nWmf unfortunate tliat no method of diagnosis enables the 

physician to determine the existence of conditions that may lead to the 
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sudden rupture of an inflamed or a necrotic appendix, with the discharge 
of highly infective contents into the open peritoneal cavity and the conse- 
quent development of a sudden general peritonitis 

The liability to relapse after recovery from acute appendicitis is very 
great, although it cannot be accurately estimated m hgures There are 
many instances of recovery with no subsequent tendency to recurience 
This IS especially true of those cases m which a total obhteiation occurs 
The usual manner of recovery, however, is by the formation of more or less 
fibrous thickening or adhesion, and such conditions predispose to subse- 
quent reinfection 

Treatment — It is difficult to state m a categorical manner whether the 
treatment of the disease should be invariably surgical, or only in selected 
instances Medical men, as veil as suigeons, recognizing that it is often 
impossible to determine when an apparently benign case will terminate 
m sudden extension or lupture, with the development of peritonitis, believe 
that it IS usually wiser to regard every case of appendicitis as demanding 
surgical treatment A few j^ears ago it was uiged by many smgeons that 
every case m which the diagnosis had been established demanded immediate 
operation, unless some unusual contra-mdicatmg circumstance prohibited 
that method of treatment This attitude was supported by statistical 
evidence that seemed to show that, taken all m all, more cases would re- 
cover if all were subjected to immediate operation than if an attempt were 
made to select those m which operation was desirable and to postpone opera- 
tion in other cases However much it may be urged, on the ground of such 
statistical evidence, that every case of appendicitis should be subjected to 
immediate operation, nearly all physicians and surgeons of experience do 
hesitate, m certam cases with mild and perhaps doubtful symptoms, and 
sometimes even m cases of frank although not threatening charactei, pre- 
ferring, m such instances, to await the development of more definite evidences 
or of moie imperative indications for operation, in the hope that, when the 
inflammation has become limited or has subsided, the safer inteival opera- 
tion may be perfoimed Recently, moreover, some surgeons of large expe- 
iience, as Ochsner, advocate delay in operation m some cases of appendi- 
citis with spreading infection This Mew was formerly advocated mainly 
by European surgeons 

It happens, therefore, in piactice, that among any senes of cases a certain 
number will be regaided by both the physician and the surgeon as proper 
cases for non-operative treatment In other instances the existence of some 
complication or coincident disease of a piohibitive character may prevent 
operation, and finally, certain patients positively refuse operation Avhen 
it IS proposed Leaving out these exceptional cases J;he only safe plan 
m the treatment of acute appendicitis is immediate or prompt operation 

Medical Treatment — ^The first appearance of symptoms suggestive of 
appendicitis demands immediate rest in bed and the utmost possible re- 
laxation of the patient In man-y cases the character of the symptoms 
of onset is such that the administration of a purgative may seem indicated 
before the symptoms have become marked enough to be more than sug- 
gestive In viev of the possibility of an acute appendicitis, the physician 
should in such instances select gentle measures, so as to avoid any unnecessary 
violence of peristaltic action Enemata are more desirable than purgatnes, 
and of the latter, a dose of castor oil, small doses of calomel, or the cautious 
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use of salmes, administered at short intervals until effective, are preferable 
to a single large dose of the same remedies or to more active purgatives 
After symptoms definitely indicative of appendicitis have appeared, the 
use of purgatives, even of the milder sort, requires caieful consideration 
The present view of most surgeons is opposed to their administration 
Perhaps, however, such a generally sweeping rule is unwarranted There 
are undoubtedly cases of mild type accompanying constipation and retention 
of fieces or of gas m the caecum and colon m which gentle purgation is both 
satisfactory and effective Not rarely, in such instances, the free evacuation 
of the bowel may reestablish adequate diamage and cut short an attack 
that might otherwise proceed to a more serious extent Enemata may prove 
satisfactory, but with the tendency to intestinal sluggishness already existing, 
injections will often fail to relieve the higher portions of the large bow^el 
Pain IS one of the symptoms that usually requires especial consideration 
when medical treatment is demanded In the beginning, when the nature 
of the pain is still somewhat doubtful, narm applications, such as large 
fomentations, hot-water bags, poultices, or stupes, may relieve pain, as 
well as gastric nritability' When the symptoms have become more localized 
in the region of the appendix, applications of cold are preferred, because of 
a possible controlling influence on the inflammation itself, and because 
they are rather more effective in controlling the pain Ice-bags, cloths 
moistened i\ith ice-cold water, ice poultices, etc , may be employed They 
may be left m place continuously, or may be applied from time to time, for 
such periods as the tolerance of the patient will permit 
Formerly, leeches were frequently applied, and doubtless, m some in- 
stances, these give relief They are rarely used at present, because, in case 
of a subsequent operation, the local wounds and efi'usion of blood produced 
add an undesirable complication at the site of operation 
The use of opium in the treatment of appendicitis has been generally 
discredited, because of its tendency to mask the symptoms and because 
in case of subsequent operation it so interferes with peristalsis as to com- 
plicate seriously postoperative conditions Sometimes, however, despite 
theoretical and practical objections, the degree of pain is so great that small 
doses of opium are demanded when the diagnosis is still m doubt or when 
operation is contra-indicated Certain surgeons advocate minimal doses, 
even in cases in which the diagnosis has been made and operation is contem- 
plated In no circumstances, however, should this drug be used m large 
amounts 


Occasionally, when gastric irritability, meteorism, and general intestinal 
colic are conspicuously associated with the other symptoms, carminatives, 
such as spirits of chloroform, Hoffmann’s anodyne, menthol, oil of pepper- 
mint, plienol, etc , may give relief Excessive gastric irritability may be 
controlled by small doses of cocaine, phenol, dilute hydrocyanic acid, cerium 
oxalate, or aromatic spirit of ammonium In some cases m wdnch opera- 
tion cannot be performed, or m postoperative gastric distention and distress, 
Jai age will occasionally put an end to troublesome or threatening symptoms 
uiet In the beginning stages, all food, and even water, should be with- 
k! .11 ^''<^‘^ssive thirst is complained of, small pieces of broken ice may 

be al owed, or after evacuation of the lower bowel, enemata of warm water 
miq be given to supply the needs of the system 
It acute symptoms have subsided after forty-eight hours, a cautious 
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return to liquid diet may be advisable Milk or broth, in doses of from 
a dram to half an ounce, may first be given, and increased as the tolerance 
of the patient becomes apparent A return of local symptoms, fever, oi 
gastric disturbance should, of course, suggest the immediate withdraw al of 
food This event should also suggest the desirability of immediate operative 
intervention, if operation had previously been merely postponed pending 
developments 

Treatment of Chrome Appendicitis — Cases in which a history pointing to 
one or more previous attacks of appendicitis is obtained, and m which local 
symptoms and physical signs or disturbances of bowel function indicate the 
probability of adhesions, thickening, angulations, or other chronic alterations 
in and about the appendix, must be caiefully considered with reference to 
the desirability of operation in the interval before the occurrence of another 
acute attack When the diagnosis is certain, operation should be unhesitat- 
ingly recommended, and even if somewhat uncertain, operation is the safer 
plan when the occupation or life of the patient is liable to take him beyond 
the reach of immediate surgical aid should another acute attack occur 
The risk from operation m the interval is exceedingly small, but the slight 
danger incident to general amesthesia, the possibility of other accidents m 
the course of or following the operation, and the danger of postoperative hernia 
(not to mention the inconvenience, expense, and other undesirable featuies 
connected with an unnecessary operation) should prohibit exploratory 
incisions in cases with doubtful, even though somewhat suggestive, symp- 
toms It is better to await developments Operations are sometimes 
recommended in cases in which obstinate abdominal symptoms of obscure 
character but not strongly indicative of appendicitis has occurred Explora- 
tion will more likely fail than succeed in revealing any chronic disease of the 
appendix In the great majority of cases, chronic conditions of the appen- 
dix furnish sufficiently clear indications to establish at least a piesumptive 
diagnosis 


TUBERCULOSIS OF THE APPENUIX 

Tuberculosis of the appendix is occasionally met with at operations and at 
autopsy It IS said to be found in 2 per cent of the operation cases (Lock- 
wood) The condition is, like other forms of intestinal tuberculosis, usually 
secondary to tuberculosis of the lungs It may occur independently of 
other involvement of the intestines, but is more commonly found in associa- 
tion with tuberculosis of the caecum In a few instances, primary tuber- 
culosis of the appendix has been met with The lesions observed are of 
variable character Usually there is a simple tuberculous ulceration, m 
other cases, extensive invasion of the walls oi the appendix, with secondary 
caseation and pus-formation, may be found, while extensions to the peri- 
toneum, m the form of miliary tubercles, or a more diffuse localized periton- 
itis, may be seen Crowder has described a case of primary hyperplastic 
tuberculosis limited to the appendix, and similar m its appearance to hyper- 
plastic tuberculosis of the csecum (q v ) 

Symptoms — ^The symptoms of tuberculosis of the appendix may be 
indistinguishable from those of ordinary appendicitis, and a large number 
of the cases that have been reported have been discovered upon surgical 
operation for supposed appendicitis In some cases a suspicion of the 
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nature of the process might arise from the fact that there is, at the time, 
decided enlargement of the regional lymphatic glands A case ot this sort 
has occuired in the experience of the writer, and the nature of it was readily 
recognized before operation 

In some cases secondary tuberculous abscesses form, and may burrow 
in various directions 

ACTINOMYCOSIS OF THE APPENDIX 

A number of instances of this condition have been i eported Spickenbaum 
has collected 27 cases fiom literature (Kelly and Hurdon) The symptoms 
are those of a sudden oi gradually developing lesion in the right iliac fossa, 
with the development of persistent soreness and a tender swelling Rarely, 
the process remains limited to the appendix Usually it tends to spread to 
the neighbormg structures 

CYSTIC DISTENTION AND MUCOCELE OF THE APPENDIX. 

Retention cysts of the appendix are not uncommon They result from 
the gradual transformation of the contents of the appendix, in cases of ob- 
struction of Its mouth 01 of obstruction of its lumen, into liquid of a serous 
or watery character Considerable dilatation of the distal portion of the 
appendix may occur, and a cyst of sufficient size to be detected through the 
abdommal walls may be formed The wall of the appendix suffers attenu- 
ation, and sometimes hernious protrusions of the mucous membrane between 
the separated fibers of muscularis may be seen In most instances, such 
dropsical cysts of the appendix have been met with at operation or at 
autopsy, not having been suspected during life In some cases, however, 
operations have been undertaken for suspected abdominal or pelvic tumors, 
and the conditions described have been found 

Mucocele of the Appendix — ^INIucocele is a condition m which the appen- 
dix IS found distended with grayish or whitish gelatinous material of a mucoid 
character In some instances this may be the result of an inflammatory 
condition resulting from occlusion, in other cases, as those of Rokitansky, 
Draper, Vimont, Baillet, and Stengel, the histological features suggest a 
neoplastic process In some of these cases the condition was found in asso- 
ciation with papillomatous disease of the ovary 

TUMORS OF THE APPENDIX 

Various benign tumors have been found in or growing from the appendix, 
and among the malignant tumors, carcinoma and sarcoma 

Polyps. ^Rarely polypoid outgi oi\ ths from the mucous membrane occur 
in the appendix as in other situations 

Myxoma —One instance, shown by Churton and removed by Mayo- 
Robson, IS referred to by Kelly and Hurdon 

Myoma —A few instances are described in literature Small nodular 
masses, about 5 mm in diameter, occurred m the case described by A O J 
Aelli there was associated chronic inflammation of the appendix 
1 on V —28 ^ 
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Mahgnant Tumors. — Primary carcinoma of the appendix occurs more 
frequently than is commonly believed Kelly and Hurdon state that there 
are now on record 49 cases, including 2 designated as endothelioma In 
most instances in which the situation was noted the growth oceurred at or 
near the tip The tumor is usually small, having been m 15 cases from 5 
to 12 mm in diameter Larger masses have, however, been reported up 
to the size of a valnut The gross appearance may be that of a fibrous 
tumor Sometimes it has presented caseation, and has suggested tubeicu- 
losis Blicroscopically, the appearances are those of a glandular intestinal 
carcinoma Sometimes infiltration as far as the meso-ajjpendix occurs, as 
m a case reported by Norris, 9 of the 11 cases studied by Kelly were of this 
desciiption Carcinoma of the appendix is somewhat peculiar in the early 
age at which it presents itself Of 25 instances of primary carcinoma, 
4 occurred under twenty years of age and 11 between twenty and thirty 
years The jmungest reported case is that of a girl aged twelve 

The clinical symptoms are practically indistinguishable from those of 
chronic appendicitis or of appendicitis with perfoiation A fatal termination 
may be due to perfoiation and secondary peritonitis Peri-appendicular 
abscesses are not uncommon Extension of the carcinomatous process to 
surrounding structures occuis in a certain number of the cases 

The prognosis after removal has not, as yet, been certainly determined, 
because the time that has elapsed since the first operation for this condition 
was undertaken is relatively short Halsted’s patient, according to Kelly 
and Hurdon, was living five years after opeiation 
Secondary carcinoma of the appendix is occasionally met with, especially 
in association with carcinoma of the pelvic organs 
Sarcoma — Sarcoma has been found m the caecum and appendix m a 
few instances 


TUBERCULOSIS OF THE INTESTINES 

The role that the intestines play as a route of infection for the tubercle 
bacillus IS discussed elsewhere, and requires no consideration here It 
may be stated as an established fact that intestinal tuberculosis may result 
from the ingestion of tuberculous meat or milk Under these eonditions 
primary intestinal tubei culosis would result, as distinguished from secondary 
intestinal tubei culosis, which results from an infeetion of some pait of the 
intestinal tract from a previously existing focus of tubei culosis This is, 
in most cases, pulmonary tuberculosis, the intestinal lesion usually resulting 
from the swallov mg of bacillus-bearmg sputum Less frequently, secondary 
tuberculous enteritis results from the extension of a tuberculous focus in the 
peritoneum, the abdominal lymph nodes, or one of the abdominal viscera 
Concerning the relative frequency of primaiy and secondary intestinal 
tuberculosis, Zalm^ places the occurrence of primarj^ intestinal tuberculosis 
at 2 27 per cent , while Ciechanowski,® on the basis of 13,203 autopsies, 
fio-ures it at 1 04 per cent Secondary intestinal tuberculosis Zahn found in 
63 21 pel cent of all cases of pulmonary tuberculosis, wheieas GrosseP 

1 Munch med Wochenschnft, 1902, Nr 2, p 49 

’ W-ien llin Wochenschnft, 1907, Nr 37 

3 Em Fall ion pnmarcr Darmtuberhulose, Inaug Diss , Tubingen, 1900 
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found It to exist m but 47 per cent of the cases In this connechon the 
results of the investigations of Hellex/ Councilman, Ma lory and Pearce 
and Bac^insky on the fiequency of tnbeiculosis, especially of the digestne 
tract in children dying of diplitheiia, aie interesting Among 714 cases 
dyinw of diphtheiia, Hellei found tubeiculosis m 140 (19 6 pei cent), in 
53 (7 4 pel cent ) of ivlnch it vas pmnaiy m the digestive tiact Council- 
man i\lalloiy and Peaice in 220 cases found tubeiculosis in 35 (16 pci 
(cnt) m 13 (5 9 pei cent) ol nlnch it nas piimaiy in the digestne tiact 
\inono' 806 diphtheiia cases Bagmsky® iound 144 (17 pei cent ) to be tubei- 
culous'^and in only 6 (0 7 pei cent) was it piunaiy iii the digestive tract 
Theie IS a convincing uniloinnty m these figuies excepting foi Baginsk} s 
peicentage of piimaiy tuberculosis of the digestive tiact Hcllei cannot 
account tor this disciepancy unless it be a lesiilt of the technique of inex- 
perienced assistants 

Although the commonest lesion of intestinal tuberculosis is the tubei- 
culous ulcei, other processes may piescnt themselves, either in conjunction 
with ulceration oi independent of it Ceitam clinical distinctions may 
diffeientiate these cases and make it profitable to coiisidei separately the 
ulceiative, the stenotic, and the hypeiplastic varieties Clinically, it may be 
found difficult to classify all cases strictly accoidmg to one oi the other 
of these types, and frequently combinations of the types will exist together, 
but a piopei understanding of then pathological characteristics is best 
accomplished by a separate consideration of the three vaiieties 

Tuberculous Ulcers — The most frequent localization of tuberculous 
ulcers IS in the ileum just above the ileocaecal valve They occur, how’erer, 
as high up as the duodenum and as low' down as the rectum The ulcer 
usually begins in a solitary follicle or Peyer's patch, although it may occur 
in the mucous membrane itself It commences as a small, shot-like, gray 
nodule just below the mucous surface This nodule enlarges and later its 
centre undergoes caseation Obseived microscopically, it w'lll be seen to 
consist of a number of typical tubercles composed of giant cells, epithelioid 
and lymphoid cells, or of a diffuse caseating mass Finally the entire 
nodule becomes caseous and subsequently breaks through the overlying 
mucous membrane, the caseous mateiial is discharged into the bow'el, 
and the tuberculous ulcer results At this stage it has a small, crater-like 
opening, elevated caseous edges, and a caseous base Frequently a number 
ot these jniindiy ulcers will unite to foim a larger ulcer In other cases the 
larger ulceis lesult fiom the simple increase in size of the single original ulcer, 
by the caseation of imliary tubercles deposited about its margins Since this 
extension is by means of the lymph channels, the longest diameter of the 
ulcer is usually at right angles to the long axis of the intestine, and at times 
he ulcci extends as a girdle about the entire lumen of the bow'el The 
margins are elevated, irregular, and usually slightly undermined Fre- 
qrienth, tubercles can be seen w'lth the naked eye in the elevated thickened 
e ges ihe base appears as a yellowish, caseous mass, or as a grayish-red 
granulating aiea containing numerous tubercles The peritoneal coat of 
the ulcer is usually thickened, of a dark, bluish-giay color, and frequently 

' 77ied Wochenschnft, 1902, Nr 39 p 990 

^ Diphtheria, Boston, 1901 

Deutsche mod Wochcnschrift, 1902, Veremsbeilage, Nv 35 , p 270 
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contains miliarj’- tubei cles, visible as minute, grayisb-yelloM , sliot-like nodules 
At times the peritoneum coiiesponding to the area of ulceration is covered 
by a fine exudation that may lead to adhesions between adjacent coils of 
intestines The extent to which the ulceration may pi oceed \ ai les greatly 
Usually ulcers of varying si7e and age will be found in the same case Nom 
and then they become so extensive that small islands of healthy tissue aie 
found surrounded by extensne areas of ulceration 

Tenmnal Changes — Complete healing with the disappeaiance of all 
tubeicles is an unusual occuiience The ulceis frequently undergo partial 
organization, so that Mhile some ulceiation remains, a model ate degree 
of stenosis is also piesent Peifoiation is seldom a complication of tubercu- 
lous ulceiation, except in the rectum Two factois tend towaid this infie- 
quency the thickening of the jieiitoneal coveiing and the tendency 
to the foimation of peiitoneal adliesions It is consequently especially 
m young, lapidly progressive ulceis that the tendency to peiforation is great- 
est If perfoiation occurs, either a general ^peritonitis i esults, oi , if adhesions 
between adjacent coils of intestines have formed, walling off the seat of per- 
foration, a localized peritoneal abscess results On account of the fact that 
the ulcers are most frequent about the ileociecal valve and usually most 
advanced in this area, the site of the perfoiation is i datively most fre- 
quently found in the right iliac fossa, oi in the pelvis vheie the coils of the 
lower ileum usually he Occasionally multiple peiforations have been found 
Perforation has been knov n to occui into neighboi ing organs as the bladder 
or uterus Ulceis in the rectum not larely peiforate and cause ischio- 
lectal abscesses Carcinoma has been known to develop in the site of an 
old tuberculous ulcer of the intestines 

Sjrmptoms and Diagnosis — ^The symptoms of ulceiative tuberculous 
enteritis do not differ materially from those of simple enteritis or of other 
forms of ulceration of the hovels The most constant and characteristic 
symptom is diarrhoea, but this is by no means invariably present even 
when theie is quite extensive ulceration The stools are either soft and 
unformed, although piesenting no special alteration from the normal in 
other respects, or thin and watery Mucus may be found in small masses, 
or as stiings or shreds, especially in the cases in which the faeces are semi- 
sohd Theie may be admixture of blood m small quantities, and occa- 
sionally considerable hemoirhage occurs When formed stools are passed, 
oi Avhen the fieces are hard from constipation, they may be coated with 
blood-streaked mucus and pus, provided the ulceration is situated in the 
lovei bowel Continued diarrhoea causes lapid emaciation and loss of 
strength, although occasionally the patient maintains Ins flesh and strength 
surprisingly Soreness and localized tenderness are not usually marked 
unless extension to the peritoneum has occurred In that event indi- 
cations of more or less pronounced peritonitis may supervene Ordi- 
narily the patient’s temperature is not much influenced by tuberculous 
enteritis The fever met with is usually due to the piimary pulmonary 
lesion Sometimes it becomes more marked when intestinal ulceration has 
occurred 

Since the symptoms of tuberculous ulceration of the intestines do not in 
themselves differ materially from those of most of the chronic inflammatory 
and ulceratne conditions m the intestines, the diagnosis must rest to a gicat 
extent on the associated phenomena. 
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Due attention must be paid to the fact that in children pi imary intestinal 
tuberculosis is much moie common than in adults, and that more than 50 
per cent of the cases ot pulmonary tuberculosis m adulte are complicated 
by intestinal ulceration Consequently the occuirence of diarrhoea and othei 
symptoms of enteritis in an adult suffeiing from pulmonary tuberculosis 
would justify strong suspicions ot the existence of intestinal ulceration At 
the same time it must be recalled that amyloid disease of the intestines, the 
most prominent symptom of which is diarrhoea, is a common complication 
of tuberculosis The diarrhoea of amyloid disease is usually moie watery 
than that of tuberculous enteritis, and is less commonly associated with the 
presence ot occult or visible blood 

In children the diagnosis is usually more difficult than in adults A per- 
sistent diarrhoea, with progressive wasting, abdominal pain and distention, 
and enlarged glands without determinable cause, would warrant a ten- 
tative diagnosis of tuberculous enteritis In both adults and children 
the diagnosis would be greatly strengthened by the discovery of tubeicle 
bacilli m the stools or a positive tuberculin reaction It must be remem- 
bered, houever, that when infected sputum is swallowed tubercle bacilli 
may possibly be found m the fieces before an intestinal lesion has oc- 
curred 

Stenosing Tuberculous Enteritis — Stenosis of the intestines of tubeicu- 
lous origin without ulceration results when the tendency to organization 
as a result of the inflammation exceeds the tendency to destruction of tissue 
It IS by no means a frequent condition, but probably not so uncommon as 
has been formerly considered A distinction must be made between those 
cases m which stricture has succeeded upon ulceration and those in which 
the stenosis is the primaiy and predominating feature The latter consti- 
tute the type now specially under discussion The tuberculous natuie of 
these strictures is sometimes determined only with the greatest difficulty 
Fibiger reports two such eases which were shown to be tuberculous only aftei 
exhaustive microscopic examination He thinks that in the past many of 
these cases have been looked upon as syphilitic The strictures are most 
frequently found in the ilcum and colon and are usually multiple In a 
case reported by Grosser both the ascending and transverse portions of the 
colon were involved, while in Hartmann’s case the caecum was intensely 
stenosed Erdlieim leported four cases of multiple tuberculous strictures of 
the ileum The symptoms are those of chronic intestinal obstruction, and 
the tuberculous nature of the condition can be diagnosed only by the asso- 
ciated lesions or by exclusion of othei etiological factors The tuberculin 
or ophthalmotubercuhn reaction may naturally be of gieat assistance in 
the diagnosis 

Chrome Hyperplastic Intestinal Tuberculosis —This is a form of 
tubciculosis of the intestines that has attracted considerable attention durin<r 

Conrath, it was first recognized by Durant 
''1 i he condition is characterized pathologically by varying degrees 

of stenosis and ulceration, but primarily by a proliferation of tuberculous 
^ issue m the intestinal nail This leads to a great increase in 
consequent stenosis, which produces one of the 
mo- to TTon loical manifestations The condition may originate, accord- 

to hibS^n n i or * 1^0 serosa, and is usually secondary 
to tuberculosis elseu here Its almost invariable site is the ileocmcal remon 
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Tlie piedominancc of the hypei plastic over the destructnc piocesses is 
probably a lesult of deci eased virulence of the tubeicle bacillus 
According to Conrath, the majoiity of the cases occui between the ages 
of twenty and forty years The active symptoms are preceded by a long 
duration of vague, rathei mild intestinal disturbances Not until the sten- 
osis IS sufficient to produce symptoms of obstruction is the condition possible 
of diagnosis These obstructive symptoms aie of insidious onset and foim 
one of the most constant features that the condition presents A tumoi 
presents itself sooner or latei, and the resemblance to carcinoma is often 
maiked Obrastzow looks upon the slow and late development of the 
stenosis as pointing to tubeiculosis lathei than to carcinoma The mass 
usually has a cylindrical foim, giving the impression of a gieatly thickened 
intestinal wall Occult blood is usually present in the stools, and frequently 
the fteces contain visible quantities of admixed blood Kiokiewicz claims 
that the diazo reaction is much more frequently present m ileociecal hyper- 
plastic tuberculosis than in carcinoma Fever is usually an accompaniment 
of the process Natuially the diagnosis is greatly substantiated by the pres- 
ence of tubeiculosis elsewhere in the body, by a positive reaetion to tuber- 
culin, or by the discovery of tubeicle bacilli m the stools 
Treatment of Intestmal Tuberculosis. — The pievention of intestinal 
infection is to some extent possible Patients sufteimg from pulmonary 
tuberculosis should be made to realize the danger of swallowing sputum 
Unfortunately, this occuis during sleep, and cannot then be prevented The 
main purpose of treatment aftei ulceration has occurred should be to save 
the patient’s stiength by controlling diaiihoea and as far as possible the 
ulceration itself There is some tendency toward healing of the ulcers, but 
the object of treatment is not so much to secure this result as it is to control 
the waste of the patient’s Mtahty Caieful regulation of the diet is an essen- 
tial This may necessitate some diminution m the amount of food that 
might otheiuise be desirable, but caieful consideration is neccssaiy to decide 
whethei it is wisest to limit feeding on account of the bowels or to continue 
overnutrition on account of the pulnionaiy and general infection No set 
rules can be laid dovn Pasteuiization oi piedigestion of the milk is often 
desirable Iiritating Acgetables should be piohibited and broths, meat, and 
highly seasoned foods should be used v ith caution or prohibited 

So far as lemedies are conceined, it is always veil to use those that are least 
likely to disturb the stomach Small doses of bismuth subnitrate, subgallate, 
or salicylate given lathei fiequcntly and continued for some time may have 
a useful effect Among the antiseptics, guaiacol carbonate, creosote, car- 
bolic acid, ichthyol, oi lodofoi in may be used When diarrhoea is excessive, 
small doses of nitrate of silver, acetate of lead, and vegetable astringents 
may be administeied tempoiarily or until the hovels become more settled 
Sulphur seems to exeicise a useful effect in some cases 

f^Ten ulcers are found in the rectum, direct treatment through a specu- 
lum or enteroscope may aid healing and prevent extension to the perirectal 
tissues 

The stenosing and hyperplastic forms of tuberculous enteritis demand 
surgical treatment if the symptoms are pronounced and the condition of 
the patient permits of operation The results in some cases have been very 
satisfactory 
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SYPHILIS OF THE INTESTINES 


Intestinal lesions of syplnlis are rare They occur in both congenital and 
acquired syphilis but are much more common in the former 

The intestinal lesions of congenital syphilis are always associated with 
syphilitic phenomena m other organs They usually take the form ot 
multiple small gummata, and are found almost solely in the small intestines, 
and especially in the ileum They take the form of flat, grayish elevations, 
at times involving the solitary follicles or Peyer’s patches, at times not 
Superficial necrosis frequently occurs, leaving an ulcei witli a fibrous base 
and very slightly elevated edges The ulcers usually extend in a direction 
at right angles to the axis of the bowel, and at times lead to stenosis 
Kundrat and Moerek have reported the perforation of a syphilitic ulcer 
In acquired syphilis, symptoms of enteritis at times occur early in the 
disease which may be of the nature of intestinal manifestations comparable 
to the secondary cutaneous manifestations Pathological observations of 
the condition are wanting 

Later m the disease intestinal lesions aie observed similar to those observed 
m congenital syphilis, excepting that they are more common in the large 
intestine than m the small They appear, first, as grayish-red, smooth, 
gummatous elevations, which later undergo necrosis resulting m flat, sharply 
marginated ulcers, with a smooth, translucent, gray or yellow base As is 
the case W'lth the congenital lesions, they tend to extend around the lumen 
of the bow^el and cicatrize, thus producing stenosis Occasionally perfora- 


tion occurs 


The most frequent situation of syphilitic ulceration of the intestines is m 
the rectum and particularly in its terminal portion just above the sphincter 
The ulcers are distinguished from those of dysentery by their smooth, gray 
base and the tendency to induration of the edges and extensive stenosis It 
IS probable that stenosing, tuberculous ulcers of the rectum have been fre- 
quently mistaken for syphilitic lesions Syphilitic rectal stenoses are more 
common in w'omen than in men, and according to Baumler are most fre- 
quent betw^een the ages of seventeen and thirty years They may result 
fiom the cicatrization of a primary lesion, of mucous patches, or of ulcers 
that ha^e been caused by necrotic gummata 
The sympioins of sj’phihtic involvement of the intestines are those of simple 
intestinal ulceration or stricture and permit a probable diagnosis only on 
the basis of the history or the associated findings of syphilis, and possibly 
their lesponse to the therapeutic test Syphilitic stenoses of the rectum 
are distinguished by the marked induration and extensive cicatrization 
The treatmeni of syphilis of the intestines is directed to the general in- 
fectioii and to the control of the diarrhoea The latter often persists m spite 
o ordinary treatment and until active antisyphilitic remedies are employed 
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lutcstines occurs as a result of the same causes as 

rlirnnif> tul ^ elsewhere The most prominent of these causes are 

c ironic tuberculosis, sj philis, clironic suppuration, and the various cachexias 
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In point of frequency, the intestines stand fouith among the organs affected, 
the kidneys, spleen, and liver being the organs more frequently involved 
Usually the entire intestinal tract is diffusely affected, but at times the ileum 
only IS the seat of the disease More rarely the colon alone is affected 
The process may involve any or all of the tissues composing the intestinal 
V all, but seldom affects the mucous membrane itself The lymphoid follicles 
usually remain entirely free from the amyloid involvement The diseased 
intestine presents a pale, shiny, translucent appearance, and on application 
of iodine gii es the typical amyloid reaction by turning brownish red and 
vhen subsequently treated by sulphuric acid, becoming blue or violet 

A feature of amyloid disease of the intestines requiring special mention 
IS the so-called amyloid ulcer These are described as ulcers varying m size 
from that of a pinpoint to that of large areas involving the entire circum- 
ference of the intestines in a girdle-like fashion, and from 5 to 15 cm m 
length They have smooth, slightly thickened edges and a pale base with 
numerous small striations Colberg considers them to be of frequent 
occurrence m conjunction with amyloidosis of the intestines He explains 
them as originating from the breaking off of the brittle vilh by the mechanical 
effect of the intestinal contents The majority of observers do not agree 
with Colberg as to the frequency of amyloid ulcers It is possible that a 
simple ulceration occurs as a result of the insuflBcient nutrition of the surface 
epithelium caused by the amyloid degeneration of the underlying vessels 
Moreover, it is not improbable that some of the ulcers described as amyloid 
vere tuberculous ulcerations occurring as one of the manifestations of the 
disease producing the amyloidosis 

Mild degrees of amyloid disease of the intestines present no symptoms by 
which it can be recognized clinically More severe grades of the process 
present one constant feature — diarrhoea The stools are moderately fre- 
quent and watery, but present no characteristic features by which the condi- 
tion can be positively diagnosed The cause of this watery diarrhoea 
has been variously attributed to anaemia of the intestinal wall, to increased 
permeability of the vessel v alls, and to decreased absorptive powers of the 
mtestmal mucosa The question of the presence of blood m the stools in 
amyloidosis of the intestines is one of considerable importance Colberg, 
claiming amyloid ulcers to be a common association of diffuse amyloid dis- 
ease of the intestines, looks upon the presence of blood m the stools as a 
diagnostic feature of the condition The probabilities aie, however, that 
the presence of blood in the stools points to the existence of other conditions 
than simple amyloidosis Pain and tenderness play no part in the symp- 
tomatology of uncomplicated amyloid disease of the mtestines The treat- 
ment of the condition resolves itself into the treatment of the primary disease 
and an attempt to control the diarrhoea, which is best accomplished by the 
mineral and vegetable astringents and opium 


SPRUE 

Sprue, or psilosis, is a form of chronic inflammation of the gastro-mtestinal 
tract met vith in certain tropical countries — notably in the Orient — charac- 
terized by great weakness and vastmg, amemia, and a clironic form of 
diarrhoea 
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Etiology —The essential natme of the disease has not yet been detei- 
mintd It was at one time thought to be due to the AnguilMa stercorahs, 
but tins view has been abandoned According to Scheube, it never occms 
epidemical^ and is not contagious The disease occurs only m hot climates 
and aflects Europeans who have resided for some time m such climates more 
fiequently than natives It is equally common in the two sexes, dinenng 
this respect from hill diarrhoea, which is more frequent in men than m 


in 
women 


The disease may occur without any predisposing cause, but often follows 
exhausting conditions, such as affections of tlie digestive tract like dysentery 
and other diarrhoeas It is said to occur most fiequently among women m 
those who have suffered with uteiine troubles, especially such as have been 
attended iiith hemorrhage Van de Scheer believes that tliere is some 
connection between disease of the appendix and the occurrence of sprue 
Cantlie suggests that it may have some relation to scurvy, because fresh 
meat, fiuit, and milk exercise a curative influence m some cases 

The geographical distribution is very wide It is common m Southern 
China and Southeastern Asia generally, but has been met nith m Afiica, 
Ceylon, and the West Indies Occasional cases appearing in England, 
Europe, and America may be traced to a previous residence m the 
tropics 

Pathology — ^The lesions of sprue consist in a catarrhal inflammation, 
followed by erosions and atrophic changes affecting the whole gastro- 
intestinal tiact The mucous membrane of the mouth may present an in- 
flamed surface, with erosions and aphthous spots The small intestine is 
usually extensively involved, and the colon may present distinct ulcerations 
When It has continued foi some time, secondary changes may be met w'ltli, 
such as marked atrophy of the mucous membranes, areas of distmct erosion, 
and sometimes small, cystic dilatations of the intestinal glands Enlarge- 
ment of the mesenteric lymph nodes is frequent Secondarj changes m the 
pancreas have been described, and Manson believes that there is a functional 
sluggishness of the liver 

SsTiiptoms — The onset may be gradual or abrupt In many cases 
it occuis in the course of other diarihoeal diseases The patient presents 
a -wasted, ansmic appearance, and on examination of the blood the evidences 
of seveie secondary ansemia are found Abdominal distention occurs, and 
ina-y cause a reduction in the extent of liver dulness 

The most characteristic features of the disease are those affecting the 
gastro-intestinal tract The tongue and mouth become sore from exfolia- 
tion of the mucous membrane and the foimation of herpetic or aphthous 
lesions The term “ Ceylon sore mouth” has been applied to this condition 
Dyspeptic symptoms and flatulent distention of the stomach are frequent 
rile characteristic diarrhoea soon develops, and continues, with exacer- 
bations and periods of quiescence, throughout the disease The stools are 
mrge, usually loose, of a light grayish or white color, and frequently frothy 
t^nemical examinations show^ an increase of mucus and some albumin, as 
well as an excessive quantity of fat Quantitative analyses indicate that 
intestinal absorption is much diminished Notwnthstanding the light 
color, a urobihn reaction may be obtained, and the color of the feces is 

l^innorvr? i cxccss of fat, although Manson has suggested 

unctional inactivity of the h\er as perhaps a contributing cause 
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The clinical course of the disease is a chronic and remitting one, periods 
of active intestinal symptoms alternating ^vlth intermissions of quiescence 
Prognosis — Cases recognized and treated early usually recover, 
although the tendency to relapses is very pronounced Fatal cases terminate 
as the result of continued diarrhoea, lack of digestion and absorption of 
of food, and consequent inanition 

Troatmont — Strict regulation of the diet offers the best chance of re- 
covery, particularly if instituted early A strict milk diet kept up for seveial 
weeks appears to be most generally advisable Canthe has recommended 
a pure meat diet, and sometimes the administration of fresh fruit or beriies 
Drugs, excepting such as are used for symptomatic treatment, have little 
value 


HILL DIARRHCEA 

Hill diarrhoea is a form of disease frequently met with among Europeans 
who have lived in India and have been transferred to a hill station Changes 
of temperature, or of pressure, and other conditions incident to the change 
of station are regaided as the causes that determine the occurrence of the 
disease The specific cause, if any, has not been discovered The disease 
IS more common in men than m women 
The symptoms of this disease consist m the passage of large, loose, color- 
less stools, generally more abundant in the early morning hours, and asso- 
ciated with dyspeptic symptoms and flatulence The disease usually ends 
in a few days or v eeks, but may require a return to lower altitudes before it 
subsides 


EPIDEMIC GANGRENOUS PROCTITIS 

This disease, also known by the names El Bicho and Caribi, or the Indian 
sickness, is characterized by a spreading phagedsena of the rectum or colon 
It has been met with m Guiana, Venezuela, and Brazil, and probably 
occurs m other countries It developed among the Indians of Guiana 
m a serious epidemic foim m 1856, but Clemow doubts whether it exists 
there at the present time In some cases an epidemic gangrenous stoma- 
titis has been associated with it 


INTESTINAL OBSTRUCTION 

Definition — ^The term intestinal obstruction is here used to signify 
ineomplete oi complete interference with the onward movement of the 
intestinal contents and their eventual discharge, occasioned by some form 
of mechanical or structural impediment of more or less limited extent The 
term does not apply to interference u ith the passage of the intestinal contents 
caused by the general weakness or paralysis of the bowels or by the conditions 
of the contents themselves, which are referred to in the discussion of Con- 
stipation and Intestinal Obstruction due to Motor Paralysis of the Bowel 
A variety of terms have been introduced to designate different kinds of 
obstruction, and are, therefore, in a limited sense synonymous with obstruc- 
tion 
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Hem IS an ancient name, ^ anously applied to paralytic conditions of the 
intestmes to obstruction in a general sense, or to obstruction with feculent 
vomiting ' It IS raiely used at the present day, and on account of its indefi- 

niteness should be abandoned , , , , 

Occlusion implies a complete closure of the intestinal lumen 
Sh ictm e signifies a contraction of the lumen caused by disease of the n al 
of the gut, usually involving its entire circumference m a more or less limited 

Constnckon signifies a narrowing by adhesions, fibrous bands, or similar 
conditions outside the bowel 

OhiuToiion signifies an obstruction of the lumen of the mtestines by con- 
tents, foreign bodies, or other conditions inside the bowel 

Com'pression indicates obstruction due to the pressure of tumors, mis- 
placed organs, or other conditions outside the bowel 
Incai ceration indicates an obstruction, more or less complete, from the 
retention oi a coil of intestine beneath fibrous bands, ii ithin hernial sacs, 
etc 

Strangulation indicates the constriction of a coil of mtestine m uhich 
more or less complete obstruction of the bloodvessels supplying this coil 
has taken place, causing intense venous stasis 
Intestinal obstruction may be acute or chronic Frequently, after partial 
chronic obstruction, there is an acute increase of the obstruction, and clini- 
cally, difficulty IS experienced m distinguishing such cases fiom purely acute 
obstructions 

General Pathological Anatomy — Certain conditions affecting the 
bowel and its immediate connections, the peritoneum, the mesentery, etc , 
result from obstructions of all sorts without reference to the precise morbid 
condition that has occasioned the obstruction The special pathological 
anatomy of obstruction will be considered in connection with the individual 
forms of the disease 

Characteristic differences are met with in the anatomical conditions 
occurring in chronic cases, as contrasted uith those of acute character 
Chrome Obstruction — A striking contrast is seen in the condition of 
the bowel below and above the point of obstruction Below the obstruction 
the intestinal coils are empty and contracted, and their color more or less 
grayish or white The condition is that seen m the empty intestine of 
persons who have died of inanition Sometimes remnants of the intestinal 
contents remain in the contracted bouel below the obstruction, especially 
when hardened tecal masses had been present at the time of the obsti uction 
and, on account of their physical characters, could not readily be transported 
onward Above the obstruction, the bowel is distended, and, after a certain 
length of tune, elongation, thickening from hypertrophy of the u alls, ulcera- 
tion, and other inflammatory changes m the mucous membrane and in the 
serous coat may be met u ith 

The first effect of obstruction is the accumulation of contents above the 
constricted area, and a resulting dilatation of the bowel Later, this dis- 
tention seeks higher and higher levels, until almost the entire mtestmal 
''°°^^”''tion may be involved The distended bowel con- 
nf t consolidated fecal matter, according to the situa- 

alone arp T involving the small intestine, fluid contents 

alone are met uitli In obstruction of the large intestine, there may be 
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scimsohd oi even solid fcecdl niassts This, hoveici, is not invariable, as 
the contents may be fluid, even in obstiuction of the lover pait of the large 
bowel A certain amount of gas may be present, but distinct accumulations 
of gas aie unusual, as the gases aie absorbed from the mucous membrane 
so long as the circulation of the bowel has not been seriously disturbed 
Moreover, gases are usuall}' able to pass beyond the obstructed area after 
any onward movement of fluid oi solid feces has become impossible 

Hypei trophy of the wall of the bowel follows as the lesult of the obstruc- 
tion and distention and the increased peiistaltic efforts of the bowel to over- 
come the condition This hypertrophy affects the muscularis especially, 
and may be confined to this pait, although some thickening of the othei 
tunics may also occur Experiments in animals ha^e showm that the hj^pei- 
trophy begins as early as the fourth or fifth day aftei obstruction of the 
bowel has been estai^hshed, and is quite marked by the ninth day (Herezel) 
The hypertrophy m question is due to an increase in the wudth of the muscle 
fibers, rather than to increase m their number It is a functional hyper- 
tiophy, which, to a certain extent, enables the bow^el to overcome the obstruc- 
tion, and in some of the chronic cases it undoubtedly serves to maintain a 
partially adequate movement of the feces for some time 

It has been maintained by some that the hypertiophy is the result of ulcera- 
tion of the mucous membrane rather than of tlie obstruction itself This 
view', however, wall scarcely meet wuth general approbation 

Changes in the mucous membrane lesult fiom the stasis of the contents 
of the bowel and the secondary feimentative or putrefactive changes taking 
place m them As a result of the chemical or bacteriological irritation, 
inflammatory conditions and finally ulceration of the mucous membrane and 
submucosa occur Formeily the diiect mechanical irritation of retained 
contents, and especially of haidened masses, w'as considered of prime im- 
portance in the development of such ulcers, and the names, stercoral ulcer 
and decubital ulcer, were applied According to Kocher, a bettei term 
w'ould be distention ulcer, as he regards the ulceration as due to overdis- 
tention of the intestines, wuth consequent disturbance of circulation When 
in flamma tory changes are pronounced, the mucous membrane may be 
somew'hat thickened, but nearly ahvays it is thinner than noimal, as the 
result of the distention 

The seious coat of the intestine is thinned by the distention, and more 
or less stretched in a longitudinal direction, as the lesult of a shortening of 
the mesentery by the dilated bowel 

Acute Obstruction — ^^Vhen acute obstiuction has follow'ed a chronic 
but only partial occlusion, moie marked distention of the bow'el above the 
obstiuction occurs as the lesult of suddenly increased pressure and inter- 
feiencc wuth the movement of the intestinal contents, causing the accumula- 
tion of gases, m addition to the other intestinal contents 

In purely acute cases, there are quite marked difterences from those met 
wuth in clironic obstruction Below' the obstructed area the bow el is empty 
and contracted, as in chronic cases 

Above the obstruction, the principal change is distention, W'lth great 
thinning of the walls of the bowel There is no evidence of hypertrophy, 
such as occuis in the chronic cases, owing, of course, to the acuteness of the 
condition The contents of the bowel are, in the beginning, liquid or semi- 
hquid, but after a relativch short time, jraseous accumulations occur, as a 
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result of interference with the circuktion and consequent cessation of ab- 
sorption from the mucous surface, and also as a result of the inability of t 
o-ases to pass the acutely obstructed portion The distention is, m part, the 
Result of the accumulating intestinal secretions and contents of the bowel, 
transported from above and stagnating above the point of obstiuction in 
part, no doubt, it is also a lesult of leflex nenous action, paialytic conditions 
ot the bowel developing and favoimg lapidly increasing dilatation biicli 
paiesis ot the bowel is greatly iavoied, also, by mterfeience u ith the ciicu- 
lation and a hypeisemic condition of the walls of the gut When complete 
stasis of the circulation has de\ eloped, absorption ot accumulating gases 


ceases and increasing dilatation occuis 

The gases are partly deiived fioni the aii swallowed nuth food and in 
pait from feimentative processes which become active on account of the 
obstruction A considerable part of the distention may, however, be due 
to carbon dioxide derived fiom the venous blood of the stagnated intestinal 


circulation 

The condition of the bowel in strangulated coils is of paiticulai importance 
The obstruction of the circulation m such poitions produces a rapid hyper- 
semia, and eventually a complete stasis of the circulation The coil becomes 
of a deep red or puiplish color, and is tensely distended, and hemorrhagic 
extiavasation may occiii within the lumen or on the outside A gangrenous 
condition may develop, when the intestine becomes of a greenish or grayish 
coloi Occasionally obstiuction of the arteries, as veil as of the veins, 
may cause a somewhat different appearance, the boiiel m these cases 
remaining flaccid and becoming gangrenous m a very short time The 
stiangulated coil undergoes rapid distention from the accumulation of 


gases 

Aftections of the peritoneum may occur m cases of sti angulation, or in 
other forms of intestinal obstruction, due to the escape of microorganisms 
tlnough the wall of the bowel m the area of obstiuction, oi immediately 
adjacent to it The local conditions (compression of the tissues by bands, 
intussusception, etc ) and the complete stasis of the circulation cause de- 
generative changes in the wall of the bowel, and make them more readily 
peimeable, and thus a rapid involvement of the peiitoneum becomes 
possible In cases of gangiene and perforation of the intestines, a violent 
local or peihaps general peritonitis quickly supervenes, and foiil-smelhng 
collections of inflammatory exudates and necrotic material, with escaped 
intestinal contents, are encountered 


The secondary' changes immediately above the area of obstruction (venous 
stasis, paralysis of the bowel, and meteorism) increase the existing obstruc- 
tion, and occasion the upward movement of the intestinal distention and 
accumulation at higher levels 

Symptoms —The important clinical manifestations of obstruction of 
the intestines are pain, distention, nausea and vomiting, constipation, pros- 
tration, and collapse A variety of secondary symptoms or variations m 
the principal manifestations occurs m the different types of the condition, 
and w ill be referred to in the discussion of the latter 

symptom differs greatly m manner of onset, severity, and 
character, according to the acuteness of the case 

abdominal pain, usually of con- 
siderable 1 lolence, is the rule Tins may be occasioned by the dirLt irrita- 
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tion of the nen es in the affected segment of the bowel, by the sudden com- 
pression or obstructive cause, and by the violent peristaltic efforts above the 
obstruction As acute obstruction more commonly invohes the small in- 
testine than the large, the pain is more likely to be general than localized, 
as it IS ell kno^^ n that the nervous mechanism pre\ ents an accurate localiza- 
tion of pain ln^ol\lng the small bouel In the majority of cases the pain 
of onset IS leferred to the middle portions of the abdomen At first it is 
intense, and may continue so until, as a result of exhaustion, or possibly of 
toxaemia caused by the absorption of putrefactue products, a cessation is 
brought about The pain maj be so se^ere in the beginning that nausea, 
\omiting, or profound prostration may result After an inter\al of cessa- 
tion, secondary pains of cramp-like or colicky character due to violent 
peristalsis set in These, ho^\ever, aie larely prolonged, as are the pains 
met v ith in chronic obstructions Vei v soon the bow el becomes fatigued, 
or prostiation reaches a grade that puts an end to the patient’s suffering 
Extension of infection to the surrounding peritoneum may add a new 
form of pain, sometimes distinguishable by its stabbmg character and by 
its association with local tenderness and other symptoms In other cases 
rapid abdominal distention may be the occasion of general abdominal 
pains described as of a rending character 

In chronic obstruction, pain may be w'anting for a long time, and nearly 
always its onset is somewhat gradual The patient first becomes aware 
of slight abdominal discomfort, due, apparentl}, to some mterference wnth 
the moiement of the contents of the bow'el, and especially gases Later, 
these sensations increase to a more definitely painful form, or, when there 
is a sudden increase in the degree of obstruction, intense, cramp-like par- 
o:!g"sms may set in Not rarely the earlier symptoms ha\ e been so mdefinite 
and uncertain that the occurrence of an entirely acute obstruction is sug- 
gested The attacks of pain may become so severe that the patient screams 
or doubles up m agonj He is conscious of a moie or less fixed location, and 
may feel the cramps begin at one portion and mo\e more or less quickly 
to the place of obstruction, where the bow'el becomes tensely distended, 
sometimes forming a visible hard mass This indurated segment of the 
bowel maj be so hard that on palpation it seems almost like a solid tumor 
After a xariable duration it relaxes, and relief may be obtained for a greater 
or less period of time 

Associated with the parowsmal pains of chronic obstiuction is a symptom 
of extreme importance m diagnosis, namely, i isible peristaltic movements 
Visible peristalsis mai be seen through thin abdominal walls in persons 
not suffering with intestinal obstruction, but these movements are slow’ 
\ermicular contractions, iisible over a greater or less extent of the abdominal 
surface Thej differ len decidedly from the intense and usually rapid 
waies met wnth in obstruction, and on palpation there is never the stiffen- 
ing and evident tonic contraction found in cases of occlusion 

After a certain duration the cohcl^’ pains of chronic obstruction may 
subside, ow ing perhaps to fatigue or to relief of the local conditions There 
mav be an mten al of hours, da-^ s, or ev en w eeks before another attack sets in 
Meteorism, or distention of the abdomen, is usually somewhat late in 
development, except m acute cases with strangulation and rapid interference 
with the circulation of more or less extensive segments of the bowel In 
chronic cases there ma> be but little distention until near the termination of 
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tlie case, y^hen complete obstruction has developed and paresis of the bond 
aboi e the obstructed area has caused interference with the circulation Up 
to the very end the amount of distention may be relatively small 
In acute cases, nith marked interference of the circulation, rapid and 
intense meteorism may cause early abdominal distention In conditions 
of stiangulation of coils of the intestine, paralytic distention of the strangu- 
lated area may occasion local meteorsm of marked grade 
Constipation —All forms of intestinal obstruction inteifere n ith the onward 
movement of the intestinal contents The resulting conditions, however. 


vaiy considerably m different cases 

In acute obstruction a sudden cessation of all intestinal morements may 
occasion an immediate absolute constipation, although frequently a move- 
ment or tno may empty the lower bowel before the constipation becomes 
absolute The higher m the intestinal tract the seat of obstruction is 
located, the more likely are some movements of the bowel to occur, after the 
development of the condition The reasons for this are that the contents 
in the part of the bowel below the point of obstruction may be discharged 
after the obstruction has taken place, and also that the fluid contents of 
the upper intestine are more likely to pass a partial obstruction than are the 
semisohd or solid masses of the lowei bowel to escape through an obstruction 
m that region 

In chronic obstruction, especially that involving the large intestine, con- 
stipation is sometimes absent or insignificant In these cases the gradual 
development of the obstruction and the compensating hypertrophy of the 
musculature aboie the occlusion make it possible for the contents to escape 
in an approximately noimal manner Sometimes, however, considerable 
accumulations of kecal matter may be found above an area of obstruction 


in cases in which the moiements of the bowels have seemed approximately 
or wholly normal 

Much importance has been thought to attach to the character of the 
stools in cases of partial obstruction of the lower bowel Among other forms, 
small, separated, spherical masses and ribbon-shaped formations, or narroii , 
pencil-like stools, have been particularly noted It is undoubtedly true 
that partial intestinal occlusions do occasion formations of this character, 
but exactly the same conditions ma\ occur without any organic obstruction 
whatever, especially in cases of constipation due to local spasm of the bowel 
111 cases of spastic contraction of the sphincter, etc 
Hie presence ot blood, pus, and mucus with the bowel movements is not 
infrequent in obstructions due to organic conditions involving the lower 
boiiel, especially in carcinoma and intussusception 
Dianbffia Diarrhoea may sometimes occur m intestinal obstruction, 
instead of constipation, and may easily occasion a mistake in diagnosis 
i ills is particularly liable to occur in chronic cases involving the large intes- 
tine, and IS occasioned by the occurrence of inflammatory conditions of the 
mucous membrane above the obstruction Some have believed that diar- 
ilima IS ahi ays significant of ulceration, a vien that is certainly not invan- 
.1 1 coirec Ihe diarrhoea may be continuous and chronic, or may be 
eemrent The character of the mo\ ements vanes, but there is usually a 
considerable admixture of mucus, on account of the catarrhal 

111 iiin n I^'hen ulceration exists, blood and pus may also occur 

in iiic nio\enients ^ 
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Vomiting — Soon after the development of intestinal obsti notion, whether 
complete or only partial, nausea and disturbance of the stomach occur, 
and in many cases vomiting sets in quite promptly In cases in ivlnch there 
has been marked pain, the nausea and lomiting aie, in a measure, dependent 
upon the intensity of the suffering, and aie cleaily reflex In such instances 
the sickness maj’’ be intense, and ^omltIng may be attended with violent 
stiaining 

The chaiactei of the vomiting vanes at different stages At fiist, the 
contents of the stomach are bi ought up, and sometimes, when the stomach 
has been ovei loaded at the moment of an acute obsti uction, consideiable 
relief follows the primaiy vomiting Usuallj, hoMevei, vomiting continues 
vithout cessation, and aftei the food contained in the stomach has been 
discharged, watery fluid oi bile is brought up Eventually steicoiaceous 
or faecal vomiting takes place, and is the most characteristic symptom In 
the beginning the faecal odoi is merety suggested Soon, howevei, it be- 
comes unmistakable Finally, quantities of liquid vomit, of the foulest 
charactei, are dischaiged, sometimes being ejected with violence, while m 
other cases it wells up or gushes from the mouth 

A great deal of discussion has taken place regarding the causes of the faecal 
vomiting Foimerly vaiious theories weie entertained, such as those which 
attributed it to leversal of the peiistalsis and to transportation of intestinal 
contents to the stomach from poitions of the intestine just above the obstruc- 
tion There is no doubt that such antiperistalsis may occur, and that 
accumulated matter m the lower part of the small intestine may be brought 
to the stomach and vomited Another theory was that of Brmton, who 
suggested that, while the ordinary peristalsis carries the contents adjacent 
to the walls of the bowel forward in the usual manner, a reversed axial 
current is taking place at the same time Recent investigations regarding 
the whole subject, and a consideiation of the functions of the different 
poitions of the intestinal tract, Avould suggest that the symptom is due to 
the accumulation of secretions in the small intestine, and eventually an 
overflow Physiologically, the small intestine is an actively secreting 
portion of the tract, while the large intestine is concerned with the ab- 
sorption of fluid and the inspissation of the liquid contents received from 
above Any obstruction in the small intestine, therefore, occasions an in- 
ci easing accumulation of fluid contents, and eventually an overflow of 
stercoraceous material Obstructions in the large intestine, especially 
when low down, may be unattended with this symptom from first to last, 
or accompanied by it only late in the course, because absorption still goes 
on in the portion of the large bowel above the obstruction, and prevents 
the overflow referred to 

Stercoraceous vomitus is usually a dark brownish or yellowish fluid, of 
an offensive odoi, suggesting that of feces There are rarely solid parti- 
cles, although such have occasionally been observed Occasionally, ster- 
coraceous vomiting may occur in gastro-intestmal diseases, unattended 
V ith intestinal obstruction, functional or organic In these cases, bacterial 
decomposition of gastric contents, and especially of blood mixed with other 
gastric contents, may cause the suggestive odor The organism most likely 
to pioduce this result is the Bacilhi^ coh 

In cases of obsti uction situated near the upper end of the small intestine, 
the vomiting may be characterized b;y the intense iiolence of the stiaining 
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cffoits, by the comparatively small amount of matter brought up, and by the 

tendency to speedy collapse i i + 

In cases ot obstruction of the laige intestine, and m chronic obstruction 
generally, vomiting is much less pronounced than m acute cases and 
those m which the small intestine especially is involved Sometimes there 
may even be little nausea until a late stage has been leached, and the vomit- 
ing IS usually rather closely dependent upon the taking of food, atternpts 
at sitting up, or othei movements or effoi ts In the late stages, when violent 
attacks of colic have developed, vomiting of the same charactei as occurs m 
acute obstiuction del elops 

Prostration and Collapse — In acute cases collapse may set in very promptly 
In chronic loims ot obstiuction it may be absent until the final stages have 
been reached 

The most intense and sudden collapse occurs in cases m which the ob- 
struction is situated high up in the small intestine It is due to the sudden 
injury sustained bj" the neives of the bowel, and is propoi tionate to the 
pain, retching, and othei symptoms caused by the same nerve injury It 
IS, therefore, m the nature ot a shock to the abdominal nervous system 
Theie may be equally sudden prostiation and collapse m obstructions 
situated lowei in the small intestine, but more usually m these cases the 
patient becomes giadually weaker, as the result of continued neive irritation, 
icpeated vomiting, and loss of liquid fioin the system, until finally he passes 
into a state of collapse In chronic obstiuction, especially in cases of ob- 
struction of the large intestine, collapse may be a very late development, 
and docs not usually piesent itself until decomposition of retained products 
and toxannia have occuired 

The appearance of the patient suftering with prostration and appioaching 
collapse from intestinal obstiuction is often charactei istic The skin is 
cold, pale, and geneially bathed m sweat The face veais an expression 
of anxiety and is pinched The temples appear sunken The eyes are 
depressed in their sockets and surrounded with dark rings The respira- 
tions aie shallow and often sighing The temperature of the body falls 
Tlie pulse becomes rapid, feeble, and finally thready and irregular The 
mucous membrane becomes dry, so that the mouth is literally paiched 
Urinary excretion diminishes until it may become suppressed Finally, the 
patient sinks into a state of torpor, or complete stupor or coma Before this 
stage is reached the increasing toxiemia and infection cause a cessation of 
all sensation, and the acute sufi^enngs of the earlier stages of the disease 
subside Sometimes the obtunding of sensory acuity develops without 
othei manifest eiidences of collapse, and may occasion a deceptive appeai- 
ance of impiovement 

The causes of collapse in intestinal obstruction are (1) the primary shock 
to the nervous mechanism of the intestine, (2) repeated xomiting and loss 
of waiter from the system, (3) intoxication and infection Sufiicient lefer- 
ence has been made to the first of these causes The loss of water from 
the sj'stem through lomiting and sweating may operate directly by reducing 
t le strength of the patient, and indirectly by enormous inspissation of the 
blood According to Notlinagel, the concentration may reach 24 per cent 
of the total i olume of blood 

The toxremia of the late stages of obstruction is doubtless caused by a 
arge lariety of substances generated by the decomposition of retained 
1 OL v —29 



450 


DISEASES OF THE ALIMENTARY TRACT 


materials in the intestinal tract As this form of decomposition takes place 
■with greatest activity in the large bowel, toviemic piostration and collapse 
are more marked m the cases m which the obstruction is situated m some 
part of the large bowel Among the pioducts of bacterial decomposition m 
the intestines that may be concerned in this toxiemia are mdol, skatol, phenol, 
cresols, and sulphuretted hydrogen All of these may play some part, 
but the number of possible decomposition products concerned m this condi- 
tion may be \ery much greater than that named Repeated vomiting and 
the consequent inanition may also lead to acid intoxication by the destructive 
decomposition of the fats of the body and the manufacture of acetone bodies 
or m other ways Direct bacterial infection from the diseased portion of 
the bowel or from the adjacent peritoneum, when extension has taken place 
through the wall of the intestine, adds to the prostration of the patient and 
cooperates with the toxsemic causes of collapse 

Diagnosis — General Diagnosis — ^The existence of intestinal obstruction 
IS usuallj" rather easily determined, when the symptoms that have been 
mentioned present themselves in typical fashion In acute cases the sudden 
occurrence of pain and the development of nausea and characteristic vomit- 
ing, the obstinate constipation, and the final piostration or collapse leave 
little doubt as to the nature of the condition There are cases, however, in 
which, although the development of obstruction has been acute, some of 
these symptoms are distinctly less marked than has been described On 
the other hand, there are conditions that must be discussed under the differ- 
ential diagnosis, m which very similar symptoms are occasioned by diseases 
outside the intestine itself, although doubtless affecting the bowel m an 
indirect or leflex manner 

Differential Diagnosis between Intestmal Obstruction and Conditions Sunu- 
latmg It — A variety of conditions may simulate intestinal obstruction more 
or less completely 

1 Various intra-abdommal conditions may occasion sudden intense pain, 
with nausea, vomiting, and collapse Among such conditions are the passage 
of biliary or renal calculi, the rupture of gastric and duodenal ulcers, torsion 
of the pedicle of a movable spleen, crises in cases of movable kidney, pan- 
creatic hemorrhage and acute pancreatitis, embolism or thrombosis of the 
mesenteric vessels, and nervous crises associated with locomotor ataxia 
or other nervous diseases In all these cases the symptoms of onset may be 
similar to those met with in cases of intestinal obstruction If, as a result 
of the violent irritation of the nervous system, a reflex paralysis of the in- 
testine occurs, an actual intestinal obstruction may develop This will 
be discussed under the head of Paralytic Obstruction of the Intestines 
Usually, howe\er, m the conditions named, although there is some weakening 
of motihtj" of the bowels and consequently a certain degree of constipation, 
the obstruction is not absolute, and enemata rarely fail to bring away a certain 
amount of faecal matter Distention of the abdomen, if it occurs, is only of 
moderate grade The vomiting, although perhaps urgent m the beginning, 
does not persist as m the case of obstruction, and rarely becomes faecal m 
character 

2 In a second group of cases intestinal obstruction is suggested by the 
occurrence of absolute constipation In a certain sense these cases are 
truly instances of actual obstruction, although the conditions occasioning 
the obstruction and the evolution of symptoms diftti from those of m- 
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testmal obstruction m the ordinary sense In this group may be include 
tlie paralytic condition of the bowel following pronounced forms of Perito- 
nitis The onset of such cases, the early development of fever, the le^o- 
titosis and other evidences of infectious inflammation are important I He 
\omitinff rarely becomes fiecal in character, and constipation is not, as a 
rule absolute The marked local pain and tenderness distinguish such 
cases from intestinal obstruction, although secondaiy peritonitis m^' set 
m so early in certain forms of obstruction that the diagnosis becomes difhcult 

In chronic peritonitis and tuberculous peritonitis, intestinal distention, 
constipation, and vomiting may suggest obstructed conditions of the bowel 
The clinical course of these cases, however, is more prolonged, there is less 
\omiting than m cases of obstruction, rarely ever fiecal vomiting, and the 
degree of constipation is rarely as great as in obstruction Direct examina- 
tion of the abdomen wall usually detect local indurations, fluid exudate, 
or enlarged mesenteric glands 

3 In a third group of cases intestinal obstruction is suggested by the 
marked degree of abdominal distention, associated wath some other, although 
less conspicuous, symptoms, suggesting obstiuction Thus m cases of 
inlectioiis disease, such as typhoid fe\ei, pneumonia, and violent acute 
intoxications, and infections of the bowel itself (enteiocohtis), progressively 
increasing abdominal distention, together with nausea, vomiting, and 
constipation may cause a close simulation of certain forms of ob- 
struction 111 these oases, howe\ei, vomiting neier becomes fecal in 
type, the degree of piostration and collapse is less pronounced, and the 
constipation is rarely absolute, so that the use of enemata usually suffices 
to obtain some fecal discharge The clinical course of the wdiole case and 
usually the gradual development of the abdominal symptoms, the fever, 
and other indications of the pi unary disease serve to make the diagnosis 
casj in most cases 

In the case of ceitam nervous conditions, notably hysteria, maiked dis- 
tention of the abdomen (phantom tumoi) may occasionally occur In these 
cases there is often a striking lack of other symptoms, and the distention 
not rarely varies very quickly Under psychic influences, and when the 
patient is asleep or is amesthetized, such abdominal distentions may suddenly 
subside Similar distention of the abdomen may occur in patients suffering 
w ith locomotor ataxia , but in these cases sei ere abdominal pain and some- 
times associated gastric crises attended wath vomiting are more apt to be 
present 

Diagnosis of the Situation of the Obstruction — Sudden intense pain wath 
carh and marked nausea and ^omltlng is more characteristic of obstiuction 
m the small intestine than of obstiuction m the large The pain is less 
defimtelj localized, the vomiting becomes stercoraceous earlier, and sup- 
pression of urine is a more maiked and earlier manifestation than when the 
obstruction IS situated in the large bowel, as the wdiole of the small intestine 
and part of the absorbing surface of the large intestine are m such cases 
lett to exercise their noimal functions Obstructions m the large bowel 
iisua > occasion a more reliable localization of pain and tenderness, and the 
passage of mucous mo^ements oi blood and mucus aie significant When 
contractions of the bowel, with violent attacks of colic, set in, 
sene to locate the place of obstruction, as the w'a%e 
of contraction maj mo\e indefiniteh through the abdomen until it reaches the 
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point of obstruction, where it produces a stiffening from tonic spasm, and 
sometimes a hard tumoi-like mass This point may be lecogmzed by the 
patient himself, and accurateb located by him, oi it may be seen through 
the abdominal ^^alls oi felt in palpating the abdomen Obstiuctions in the 
lo^\er pait of the laige intestine, especially m the lectum, may occasion 
ribbon-shaped or pencil-hke stools for some tune befoie the obstiuction has 
become complete Such mo\ements, howevei, are not pathognomonic 
The Sigmficance of the Unne m the Diagnosis of the Pomt of Obstruction — 
The time of occiiirence and the degree of mdicanuiia have been utilized as 
indications of the seat of obstiuction The eaily appeal an ce of indican is 
undoubtedly of value in locating the obstiucted point in the small mtestines 
provided that othei causes of indicanuria can be evcluded 

The amount of mine has been refeired to as sometimes significant The 
higher the obstruction is situated m the small intestine the moie intense 
Mill be the vomiting, and, consequently, the gi eater the loss of water fiom 
the system At the same time, theie is a failure of the absoiption of liquid 
fiom the lover bovel, which occurs as m normal life when the obstiuction 
IS situated m the laige intestine Therefore, an early i eduction in the 
quantity of mine is significant of the situation of the obstiuction high up 
in the small intestine 

The differential diagnosis of the diffeient foims of obstruction vill be 
considered aftei these have been described 
Obstruction Due to Foreign Bodies or Faecal Masses —Among the 
causes of obstruction or obturation of the intestines included under this 
heading are gallstones, intestinal calculi and paiasites, vaiious foreign bodies, 
such as fruit stones, masses of vegetable or animal fibers or hairs, and masses 
of faecal mattei 

Gallstones — Gallstones are a lare cause of intestinal obstiuction, as their 
size IS only infrequently sufficient to obstiuct any portion of the intestinal 
tract They may, however, aside fiom dnect obstruction, be the occasion 
of volvulus or of obstruction resulting from adhesions between the gall- 
bladder and some poition of the intestinal tract 

This cause of obstruction was met with in 15 cases among 6fa9 consecutive 
cases of intestinal obstruction at the London Hospital The propoition of 
cases found by other authois, hovevei, has vaiied from 1 m 15 (Fitz) to 
1 in 28 (Leichtenstein) The condition occurs more frequently m women 
than m men, as the occurrence of gallstones is more eommon in the foimer 
than m the latter The aveiage age of the patients has been estimated at 
from fifty-seven years (Treves) to sixty-four years (Eve) 

The gallstone usually finds its Avay into the intestine through a fistulous 
connection betveen the gall-bladdei and the duodenum, ileum, or other 
portion of the intestinal tract Less commonly, it slovly works its vay 
along the common duct, ulceration opening the vay before, and cicatriza- 
tion contracting the ehannel behind the calculus After reaching the in- 
testine, the stone may cause obstruction of the duodenum, or it may move 
downward into the jeyunum or ileum, and become impacted there The 
most common situation of lodgement is in the lower part of the ileum, near 
the ileocoecal valve Some cases have, hovever, been met vith in which 
the stone caused obstiuction of the laige intestine 

Aftei lodgement the stone may set up local irritation of the mucous mem- 
brane and ulceration of the bowel, with secondary peritonitis, and sometimes 
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rupture Localized abscess lormation and discharge of the stone through 
fistulous connections with the abdominal walls have been recorded Occa- 
sionally, after primary obstruction, the occlusion may be relieved by tie 
loimation of a saccular diverticulum and the lodgement of the stone m 

The clinical manifestations may be divided into two stages 
the first, that in which actn e symptoms result from the escape of the calculus 
from the gall-bladder or the biliary passages into the bon el, and the second, 
that m nhich intestinal obstruction occurs 

In the first stage, violent attacks of colicky pain attended with jaundice 
are characteiistic These symptoms may have been preceded by a clinical 
history suggestive of the presence of biliary calculi After entei mg the bowel, 
evidences of partial and temporarj, followed by complete, occlusion may 
present themselves As the stone usually finds its nay first into the upper 
pait ot the small intestine, the symptoms, such as \omiting and colicky pain, 
are comparatively seveie After a little while these may be relieved, but 
they may be renewed with each successive lodgement in positions Ion er down, 
until finally a complete impaction occurs in the ileum, and the evidences of 
total obstruction make then appearance Even after complete impaction 
the calculus maj' become dislodged, and the sj^mptoms, although intense, 
may be ichcved and the stone discharged from the bon el In cases in which 
relief does not occur, death usually takes place between the fifth and the 
tenth day, but sometimes later The outlook is alnays gra^e, as approxi- 
mately half of all the patients succumb 
Intestinal Concretions — Intestinal concietions ot sufficient size to produce 
obstruction are exceedingfi infrequent These concretions consist of organic 
substances, such as mucus, masses of bacteria, and fatty constituents, impreg- 
nated Mitli calcium and magnesium salts Such concretions are usually 
foimed 111 cases ot enteritis, and the symptoms are therefore preceded bj 
those of this condition Giadually, as the foreign bod) enlarges, the attacks 
of colic, diarihaa, and othei cxidences of enteritis become altered and gne 
place to the evidences of moie or less complete occlusion There may be 
mai ked tcndei ness, and c^cn a tumefaction m the region of the obstruction 
In case of the foiination of concretions in pouches of the bowel, especially 
of the large intestine, cMdences of paitial obstruction are met with, and 
a continuous intestinal nutation oi colitis is encountered 

Foreign Bodies — Foreign bodies othei than those described are compara- 
Inch laie causes of occlusion Fiuit stones, masses ot intestinal parasites, 
hardened accumulations of mucus, balls ot haii oi legetable fiber, and 
accumulations oi medicinal substances, such as bismuth, salol, chalk, and 
other insoluble substances, taken bi the mouth may occur Obstruction due 
to inspissated ta'cal matter is refeired to in the discussion of constipation 
hue h obstructions are at first partial, and raaj continue so for a longtime 
Haidcncd masses located m the loner part of the large intestine may setup 
catairhal iriitation and occasion a diarrhoea, which confuses the diagnosis 
.More common h , fiecal mattci accumulates abo\ e and around the foreign body 
until more oi less total obstruction has resulted Simple fecal impaction 
and obstruction due to this are commonly the result of sluggish conditions 

roin I of^cur in habitual constipation and in various diseases 

1 tended nith general prostration Not rarel) the mass of hardened fecal 
.tter ( m be felt through the abdominal uall, but the conditions of the 
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panetes, and especially the state of the muscles, may prevent accurate pal- 
pation 

Obstruction Due to Bands. — ^Intestinal obstruction may result from 
the constriction of a portion of the bowel by a band of adhesion formed 
by a previous inflammatory condition, or by various abnormal bands of 
fibrous tissue that result from developmental conditions In a similar 
manner, a Meckel’s diverticulum may be the occasion of this form of occlu- 
sion Peiitoneal bands, the result of previous attacks of inflammation, may 
stretch from some portion of the bowel to the abdominal wall or to various 
abdominal viscera Subsequent!}', a coil of intestine may become constricted 
by passing beneath or over such a band, and the distention of the portion 
of the coil beyond the band may prevent its escape 

A Meckel’s diverticulum is quite a frequent cause of obstruction, having 
been met with m 21 of the 669 cases at the London Hospital If the diver- 
ticulum remains connected with the umbilicus, the conditions are such that 
obstruction of a coil of intestine may readily be produced, still more, when the 
free end of a diverticulum has formed a new attachment to the mesentery 
or some other part in the abdomen A coil of bowel passing over or beneath 
the diverticulum may become twisted upon itself (volvulus), or may become 
variously knotted or contorted Sometimes obstruction of the ileum occurs 
uitli a ileckel’s diverticulum, as the result of stricture formation near the 
origin of the diverticulum, vliich is due to developmental conditions or 
traction 

Besides Meckel’s diverticulum, bands may be formed by the attachment 
of the tip of the appendix to the appendices epiploicie, the Fallopian tubes, 
or other structures within the abdomen, and strangulation of a loop of in- 
testine may be the lesiilt Occlusion by internal bands usually involves 
some part of the small intestine The laige bowel is relatively fixed in its 
position, and the lumen is such that sti angulation beneath a band is infre- 
quent 

A coil of bowel may be held beneath a band foi some time without symp- 
toms occurring When, howevei, fsecal accumulation or gaseous distention 
has increased its sue, obstruction may occur, and may rapidly increase 
from pressure upon the veins and consequent stasis, wdiich favors the 
development of still greatei accumulation of gases wnthin the occluded coil 
and prevents their absorption by the blood 

Symptoms — The symptoms of intestinal occlusion by bands are usuall) 
sudden and acute, and frequently follow' after some strain or effort, or aftei 
acute digestive disorders w itli distention of the intestinal tube The symp- 
toms are those of acute obstruction from any cause, beginning with sudden 
pain and marked nausea and disturbance of the stomach The evidences 
of obstruction follow rapidly, and the patient suffers early prostration and 
collapse 

In many cases, however, the onset is less acute, and the symptoms are 
less violent In these instances, pain and gastric disturbance may develop 
gradually, and distention of the abdomen increases progressively Evi- 
dence of more or less obstruction may be found, but the nature of the ob- 
struction may be quite uncertain When a coil of intestine is strangulated 
by a band, the occluded portion tends to undergo pronounced distention 
from the accumulation of gases and the retention of its contents, and a painful 
sw'elhng may be felt through the abdominal walls The distention may be 
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so sreat that this is quite hard, aud the percussion note over it may be 
relatively dull, from the tenseness of the walls 

Obstruction Due to Internal Hernia —The term internal hernia is 
applied to hernial displacements of the intestines into the subperitoneal or 
retroperitoneal spaces without any protrusion externally There are cases ot 
external hernia in winch no external tumor can be detected, although the 
hernia is strictly external, in the sense that tlie protrusion extends beyond 
the subperitoneal or retroperitoneal space through some abnormal opening 
toward the exterioi 

Situations and Varieties — Among the situations m which internal hernias 
may occur are (a) The subperitoneal tissue in the region of the inguinal 
rings, when the hernia may be associated with external hernia or independent 
of the latter Not rarely such hernias have resulted from the reduction 
en masse of an external hernia (b) Duodenojejunal hernia, a protrusion 
of part of the jejunum into the retroperitoneal tissues on the left side of the 
abdomen, beneath the crescentic fold of peritoneum, the plica duodeno- 
jejunahs A number of such instances have been reported, and occasionally 
strangulation has occurred (c) Pericsecal hernise, m which group are 
included hernias into the various pericmcal or retrocmeal pouches (d) 
Intcrsigmoidal hernia, a form of considerable rarity, in wdiich the hernial 
sac occupies the fossa occasioned by the sigmoid artery (e) Hernise of 
the foramen of 'Winslow', in which portions of the small intestines or, more 
rarely, of the large bow'el extend through 'Winslow'’s foramen (/) Hernias 
into Douglas’ pouch (g) Hernise projecting into the broad ligament of 
the utei us (h) Diaphragmatic hernise 

The last-named is the most frequent and most important form of internal 
hernia Leichteiistern compiled 252 cases, and Grosser published anatomical 
descriptions based upon 433 cases reported in the literatuie up to 1899 
Struppler found the numbei of cases leported up to 1901 to be 500 

A distinction is made between true and false diaphragmatic hernias, 
the former being cases in wdiich the abdominal viscera extend through an 
opening m the diaphragm cocered by a sac composed of peritoneum, pleura, 
or both The false variety is that m w'hich a free connection exists betw'cen 
the thoiacic and the abdominal cavity The latter variety is the more 
common of the tw o 

Diaphragmatic herniai may be classified, also, as congenital or acquired, 
the lattei being more frequent, and usually the result of traumatism causing 
rupture of the diaphragm They are usually found on the left side, and 
among tlie positions most commonly mr'olved are the opening for the 
oesophagus and an area immediately behind the stomach The stomach is 
mostfiequcntb displaced through the abnormal opening, next to which in 
point of frequency, the colon, the omentum, or other parte of the mtestinal 
tract may be iinolved In exceptional cases, the spleen, the pancreas, or 
men the kidnei is displaced into the thoracic cavitj' 

Symptoms —Sometimes symptoms are w'holly wanting In these cases, 
a lagnosis maj e made by the physical signs indicating the presence in the 
p cura caM 1 o air-containing Mscera, and the restriction of respiratory 
conspicuous^” Displacement of the heart may be more or less 

IS most closely a pneumothorax, which, how'ever, 

sualh distinguished by the fact that it commonly mvolves the whole 
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pleural cavity, and is frequently iight-sided The auscultatoiy phenomena, 
especially the occurrence of amphoiic breathing v hen a fistulous communica- 
tion with the pleuial sac exists, aie quite distinctive Difficulty m swallow- 
ing, vomiting, and othei gastric symptoms, and sometimes intestinal obstruc- 
tion, may occur in diaphragmatic hernue, and are not met with in pneu- 
mothorax Transillumination of the stomach has been practised for the 
diagnosis of diaphragmatic hernia, and skiagiams made after distending 
the stomach oi colon with bismuth emulsions may be helpful 
Obstruction by Incarceration of the Bowel in Slits or Holes — 
An occasional cause of intestinal obstruction is the passage of a loop of the 
bowel through a hole or slit in the mesentery or omentum The mesenteiy 
IS the most frequent site of such imperfections, and Treves has described 
a spot between the ileocolic and terminal mesenteiic arteiy, which is normally 
thin and leadily becomes patulous A giadual perforation of such a weak 
space may occur, but more commonly the peif oration results from some 
violent injury that forces a portion of the bovel through the weakened area 
Occasionally congenital holes aie encountered Sometimes, after inflamma- 
tory conditions, adhesions of the omentum and othei structuies may be so 
arranged that spaces are left between the adherent portions, and the bowel 
may be involved m these The loop of intestine incarcerated by passage 
through an aperture may become more completely obstiucted by twisting 
upon Itself and thus becoming the seat of a % olvuliis Obstruction may follow 
the incarceration of a portion of the bowel in a pro-peiitoneal slit 
The symptoms of obstruction due to this cause aic similai to those of 
incarceration by bands of adhesions They develop ^Mth gieat acuteness, 
and usually are violent in then manifestations No distinctive features aie 
encountered 

Obstruction Due to Peritoneal Adhesions —In this group aic 
included cases in which the bowel is narrowed by peritoneal adhesions result- 
ing from chronic peritonitis without strangulation of the circulation 
Etiology — The adhesions that produce such constriction of the bowel 
may result fiom any form of peiitonitis, such as that attending disease of 
the appendix, the pelvic organs, tlic mesenteiic oi other abdominal glands, 
or that associated with tuberculosis, cancel, etc Similar adhesions may 
follow aftei operations, paiticularly when diainage has been lequired 

Pathological Anatomy — The constiiction may be annular, causing a 
limited contraction of the bowel similar to that due to stnctiue of the bon el, 
01 a kinking or iiregular contraction may be pioduced by looping ovei the 
bowel In some cases the obsti uction is due to a matting together of neigh- 
boring coils of intestine, oi to close attachments to the parietal peritoneum 
by adhesions or by con ti action of the mesenteiy Annular adhesion or cica- 
tricial formation in the peritoneum may suiround the bovel completely like 
a ring, or may partially involve its circumfei ence Such constrictions may 
result from ulceiation vitliin the bowel, or may follow peritonitis, without 
involvement of the bovel wall itself Annular constrictions of this type have 
been met v ith at the hepatic, splenic, or other flexures, causing close attach- 
ment of the bowel to the gall-bladder, liver, pyloi us, spleen, diaphragm, etc 
Kinking of the bowel vithout any distinct annular stenosis may occui 
under a variety of conditions, in which, following a localized peritonitis, 
short and firm adhesions have formed between the bowel vail and the 
abdominal paiietes oi one of the abdominal viscera This may occasion 
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an acute bend or kink, winch, to all intents and purposes, produces the same 
result as that occasioned by a stricture of the bowel or an annular adhesion 

In many instances such kinks are multiple , , , i uu 

In some cases, although adhesions between the boi\el and neighboimg 
structures occasion no sharp angulation, they may interfere sufficiently with 
the peristaltic action of the bowel, to result m partial obstruction 
A somewhat generalized peritonitis may be followed by a matting together 
of neighboiing coils of intestine, with the result tliat considerable interference 
with the motor function may follow 

Symptoms — ^There may be a noteworthy absence of all indications, and 
despite -very extensive adhesions oi deformations of the bowel, and some- 
times, even in cases m which almost universal agglutination is met with, 
veiy little interference with peristalsis of the bowel is encountered When 
obstruction occurs, the symptoms aie those of giadually developing intestinal 
stenosis As in other forms of organic obstruction, the symptoms may come 
on in an entirely gradual manner, or may develop rather suddenly, with 
attacks of pain, violent and visible peristalsis, and distention Tume- 
faction may be found at the seat of obstruction, owing to the meteoric 
distention of coils of intestine ad3acent to or included within the zone of 
adhesion 

Obstruction Due to Stricture of the Intestine — Definition — By this 
term is meant the formation of a narrowing of the bon el by changes m its 
nail This definition nould include all forms of new-growths involving the 
bon el, as n ell as othei disease processes affecting it As here employed, it 
mil be limited to cicatiicial strictuies, which m the great majority of cases 
follon iilceiation Tumors and some other conditions causing nan owing 
of the hiineii of the bon el (diverticula) nill be discussed elsewhere 
The various causes of ulceration of the bowel have been considered m 
another place In this jilace it need be said onh that, of these forms of 
ulceration, those due to tuberculosis, stei coral accumulations, ulcer of the 
duodenum, dj scnterj , and syphilis aie the ones that are pi one to be followed 
by cicatricial stiictuies Considering the veiy laige numbei of cases of 
tiphoid feicr that terminate in recoiery, and the extent of ulceiation m that 
disease, it is somewhat surprising hon few occasion strictures Nothnagel 
cites but tn o cases 

Stricture follon mg tuberculous ulceration is much moie common, the 
reason foi this being that the process is a deeper one, luns transverse to 
the long axis of the bowel, and is fiequently attended with hyperplastic 
processes that subsequent!} give place to fibrous tissue formation Not 
rarch the stiictuies follon mg tuberculosis are multiple, a number having 
soinetiiiies been met n ith in one case The hyperplastic form of tuberculosis 
has been considered m a separate place In this foim there may be marked 
encroachment upon the lumen of the bowel, just as m carcinoma or other 
tumors In cicatricial ulceiation of tuberculous nature, annular contractions 
occur n ithoiit great thickening of the coats of the bowel 
Strictures follon mg duodenal ulcer have the same general characters as 
the constrictions of the stomach or its pylorus resulting from gastric ulcera- 
tion Jejunal ulcers maj bar e the same termination 

ulceration are met with m various parts of the 
. e bond, especialh at the flexures, in the ciecum, and in the rectum An 
annular scar, nitli more or less thickening of the wall of the bond, is usually 
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found m such cases It is not improbable that secondary carcinomatous 
change occasionally originates in such lesions Strictures following syphi- 
litic ulceration are most common in the rectum Marked thickening, ith 
irregular scar formation and constriction, characterize these cases 
Strictures follo-ning dysentery'' were formerly regarded as very common 
Woodward, in his collected statistics of the War of Secession, found not a 
single case of stricture in the 9431 fatal cases of dysenterj^ occurring among 
the Union troops A few instances have, however, been reported m liter- 
ature, and Davidson states that he has seen 5 or 6 cases 
Strictures following various traumatic in 3 uries of the bow'el or after slough- 
ing due to intussusception, hernia, etc , are occasionally met wuth 

Pathological Anatomy — Cicatricial strictures of the bowel present the 
usual appearances of annular or irregular contractions of fibrous tissue, 
but are more or less modified according to the nature of the original ulcera- 
tion The majority of cases occupy some part of the large intestine, as it is 
in this part of the bow^el that extensive and especially deep ulcerations most 
fiequently occur The greatest amount of thickening of the bowel wall is 
met with m syphilitic and tuberculous strictures The condition of the 
bow'el above the stenosis corresponds with that before described for all 
types of clironic intestinal obstruction 

Symptoms — ^The symptoms of cicatricial stricture are those of stenosis 
When astrictuie occupies the small intestine, the sjanptomsmay be relatively 
inconspicuous, owing to the fact that the mtestinal contents in this portion of 
the bow el are normally fluid, and, therefore, unlikely to become stagnated 
A stricture in the large bow'el much more readily produces obstruction 
by the gradual accumulation of hardening fecal matter and the eventual 
development of complete obstruction 

Diagnosis — The diagnosis offers greatest difficulty m cases of stricture 
of the large bow'el, wuth hj perplasia of the intestinal w'alls In sueh circum- 
stances a differentiation from carcinoma may be very difficult 
Treatment — ^The treatment in all cases is purely surgical, unless the 
stricture is of small caliber or is situated high up, when careful attention 
to the condition of the bow el may prevent difficulty 
Congenital Stenosis of the Ihtestme — Congenital occlusion or stric- 
ture of the bowel is a not uncommon condition The great majority of cases 
occur at the anorectal junction Leichtenstern found the pioportion of 
cases m the different situations as follows 375 at the anorectal junction, 75 
m the small intestine, and 10 in the colon 
Compression of the Bowel — Intestinal obstruction is sometimes caused 
by the pressure on relatively fixed portions of the bow'el by tumors, displaced 
organs, etc Frequently localized peritonitis, with the formation of adhe- 
sions, contributes largely to the obstruction The rectum is the portion 
of the intestine most frequently compressed, 60 per cent of Leichtenstern’s 
cases having this location Among the causes of this condition, fibroid 
tumors, carcinoma, and misplacements of the uterus are the most frequent, 
but abscesses, extra-uterine pregnancy, and other causes are also met w'lth 
Compression may also occur in other parts of the large intestine, or even 
in the small bowel 

The symptoms are sometimes acute w'hen the condition appears suddenly, 
but in the majority of cases some evidence of chronic obstruction precedes 
the acute s^ mptoms 
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Intussusception — Intussusception, or invagination, is a condition in 
winch one portion of the bon el extends into a neighboring portion m such 
1 manner that the former is ensheathed by the latter The part of the bowel 
within the cnshcathing portion is knonn as the mtimwscephtm, the outei 
portion as the intumimpiens On transverse section through the bowel, 
including the ensheathing outer layer and the enclosed mtussusceptum, theie 
will be found three thicknesses of bowel (1) the outer, oi ensheathing, (2) 
the returning part of the mtussusceptum, and (3) the entering part J?he 
term necL is applied to that portion of the intussusception where the intus- 
susceptuin passes within the ensheathing bowel The doubling of the bowel 
where the intussuscipiens ]oms the returning layer oi the mtussusceptum is 
known as the collar Occasionally an intussusception is incomplete, lateral, 
OI partial uhen only a pait of the circumference of the bowel is drawn 
into another pait 

An intussusception may be reducible oi irreducible, incarcerated or 
strangulated Finally, inflammatory changes, necrosis, or gangrene may 
take place Intussusceptions may be either single or multiple, the latter 
being especially common m cases m which the condition attends the death 
agony 

Usually the mtussusceptum extends downward into an intussuscipiens, 
hut ascending or retrograde intussusceptions sometimes occur The term 
compound intussusception has been applied to eases m which a second intus- 
susception extends into the first, so that a cross-section would show five or 
more layers of bon el 

Etiology — A great deal of discussion has arisen over the mechanism 
that occasions intussusception As the result of this, it may be said that 
a distinction should he drawn between agonal intussusceptions and the 
oidinaiy pathological \ariety In the former, which are multiple, violent 
pcristiiltic contractions doubtless plav an important part In Nothnagel’s 
experiments, m vliicli he tetamzed poitions of the intestines oi rabbits, the 
tetanwed segment became enclosed in the normal intestine beyond The 
multiple intussusceptions of the agonal period probably result from similai 
Molent peristalsis, often doubtless, irregular m character, and passing both 
tipvaid and downward 

In the case oi the pathological intussusception independent of the agonal 
period, the explanation is iisuall} to be found in some organic defect, which 
occasions a piolapse of a segment of the bovel into a portion beyond, or m 
some pathological lesion oi a part of the bowel vhicli is cained dounuaid 
into a portion beyond Thus if a direct prolapsus of a portion of the bowel 
into a segment beyond occurs, the prolapsed portion of the bou el is seized 
bt the peristaltic contractions of the part into which it extends, and is can led 
forw aid in the same manner as intestinal contents are usually transported 
In the same va>, a prolapsus or other tumor of the bowel, an mverted 
iMcckel s diverticulum or appendix, or some other pathological condition 
mav occasion the beginning of an intussusception In the same manner, 
a prolapsus of the ileociecal valve is a common cause of the begmnins of 
an intussusception ® ° 

Various iniestimtions of the etiology of intussusception m cases m which 

found have indicated 

In Primaiy cradition is a spasm of the circular muscle of the bowel 
in some portion This constricted area becomes swallowed by the segment 
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of bowel immediately beloii , and thus starts the process that terminates m 
a complete invagination A number of different developmental defects 
of the bowel may predispose strongly to this condition, and may be tJie 
initial cause, as when there is an undue size of the large intestine as compared 
with the small and a consequent tendency to prolapsus Abnormalities 
of the mesenteiy similarly piedispose, by permitting of the more ready 
invagination of one part of the boivel into another 

Imviediate Causes — ^The study of large series of cases of intussusception 
show s an absence of any definite immediate cause m half or even a larger 
proportion of the cases In a relatively small number, some history of 
acute intestinal disturbance or of injuries, such as contractions, violent 
shaking, and the like, is met u ith 

Age — Intussusception is the most common form of intestinal obstruction 
in childhood and infancy Among Leichtenstern^s 593 cases, 131 occurred 
during the first yeai of life In Weiss’ 321 eases, 177 occurred during the 
first year In the latter senes, 85 occuired in the second to the fourteenth 
year, and 59 after that time 

The Location of Intussusception — ^The physiological and agonal invagina- 
tions, that IS, those in uliicli single or multiple imaginations have occurred 
as a result of irregular oi violent peristalsis, are usually found m the small 
intestines Pathological intussusception may occupy any part of the intestinal 
tract, but much more commonly originates at the ileocaecal valve than at any 
other point In the majoiity of cases, especially m childhood, the ileooecal 
valve prolapses into the aeciim and thus becomes the ape\ of the intussuscep- 
tum dragging the ileum aftei it The cieciim and colon form the outei and 
middle layer, the ileum the innei The term ileociecal intussusception is 
applied to such cases Less frequently the ileum prolapses through the 
valve into the colon and is cairied farthei on The name ileocolic is gnen 
to this toim, ivhich is ceitainly laie Leichtenstern found, in an analysis of 
cases at all ages, that invagination of the small into the large bowel occurred 
in 52 per cent , iliac intussusception in 30 pei cent , and colic in 18 per cent 
In adults the iliac and the ileoca“cal varieties were of approximately equal 
frequency Other large senes have sliomi about similar proportions, but 
111 small groups of cases gieat vaiiations hare naturally been encountered, 
which accounts foi the varied opinions expressed by diffeient writeis 

Pathological Anatomy — Secondary changes take place in the intussuscep- 
tion, according to the degree of constiiction at the neck There is practically 
aluays more or less interruption of the circulation in the mesenteiy entering 
into the invagination, and a consequent intense congestion of the intussuscep- 
tuni Tins becomes dark red, purplish, or blackish, and is swollen as the 
result of the hyperiemia and attendant oedema Ecchymotic hemorrhages 
occur Avithin the bowel nail, and exudation of hemorrhagic fluid into the 
lumen of the bon el takes place The most marked change occurs in the 
middle la"^er of the imagination 

In the later stages, uhen the suelling of the invaginated portion has 
become extreme, complete obstruction of the lumen of the bowel occurs, 
and at the same time an increase of circulatoiy interference As the result 
of this, gangrene ensues In acute cases this may develop as early as the 
end of the first da-^ , although it is usually not met with, even in the acute 
cases, before the expiration of three or four days In the chronic cases 
gangrenous changes may be delayed for a long time, sometimes not appear- 
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in^ until a number of months after the onset of the trouble The gangrene 
usually first aftects the ape\ of the intussusception, but in other instances 
It begins at the neck As the result of the gangrenous neciosis, portions ot 
slou< 4 ied-oft bowel may be passed fi om the lectiim Sometimes these have 
bccir of ^ery consideiable length In the celebiated case reported by 
Crureilhier, it was thiee meters long When the neciosis has affected the 
neck 01 some poition ol the invagination neai the neck, the dischaiged 
segment oi bowel may be compaiatively normal in appearance 

Pentonitis allcctmg the enlolded poition ot the serous covering of the 
bow'el (that is, tlie serous coat of the innermost and middle reflection of the 
bowel, wlieie tliiy he m coirtactj sets m rathei piomptly, usually becoming 
maiked by the <nd ot the second or third day This may be confined to 
tiie region of the neck of the mvagmation, oi may be extensive, and involve 
the eirtiie serous coating within the sac As the result of peritonitis, the 
iin affiliated portions become agglutinated, and i eduction of the intussuscep- 
tion moic difficult In tlie late stages, especially m the chronic cases, fiim 
adliesions may foinr betw-eeii the two layers of peiitoneum adjacent to one 


another 

When sncli adhesions hare foinied at the neck of the sac, as the result 
of peritonitis, and the intussusceptum has been discharged after sloughing 
01 gangrene, relief from the symptoms of obstinetion may occur More 
commonly a stenosis of the bowel results fiom cicatrization, and a partial 
intestinal obstruction, which later may become complete, is the terminal 
condition 

Symptoms — Tlie symptomatology vanes widely, some cases being com- 
paiativcly slow m derelopment and chronic m couise, and others highly 
acute 111 onset and terminating rapidly 

In the gieat majority of cases the onset is sudden, and occurs without any 
appaient predisposing condition Sudden violent pain of a ciamp-like 
character usually initiates the disease, and is speedily follow'ed by nausea and 
romiting In many instances tenesmus and one or more movements of 
tiic bow’els follow, and sometimes a diairliceal condition sets m The 
morements may be composed of mucus alone, of mueus mixed wnth blood 
01 of pine blood The degree of tenesmus and of diarrhoea depends, to some 
extent, upon the situation of the intussusception, being more marked when 
fins iinolrcs the lower portion of the bowel or the rectum 
Distention of the abdomen may appeal, but is not, as a rule, a marked 
condition Direct physical examination discloses a palpable tumor m 
inanv cases Tins is usuallj felt in the left side of the abdomen, wdien the 
intussusception has become extensive and has reached that point The 
tunioi mar, howerer, be felt at the ileocaecal legion, wdreie the intussuscep- 
tion, as a inle, begins It is usually elongated, cylindrical, or sausage- 
sliapcd Contractions of the bow'el ensheatliing the mvaginated portion 
mav cause a change in the consistency as w^ell as m the size of the mass 
Occasionallv an intussusception extends so far as to protrude through 
tlie anus In chronic or slowly developing cases the tumor may be 
change its position, moving m the direction of the intestinal 


ind cases, after an onset of this character, sj mptoms of depression 

Z , same time 

the romiting, as in other cases of intestinal obstruction, becomes fecal in 
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character In chronic cases, if the onset has been acute, the symptoms grad- 
ually subside, and may become relatively inconspicuous In other cases, the 
clinical course from the beginning is of a chronic charactei 

The most important symptoms aie the pain, the tumoi, and the pecu- 
liar behavior of the bov els The pain in the early stages may be intense 
— so severe, indeed, that it occasions collapse This is particularly marked 
in the acute forms of intussusception in early childhood Latei, paroxysms 
of colicky pain recur from time to time, with more or less frequency At- 
tending this, there may be a tonic contraction or stiffening of the segment of 
the intestine above the point of intussusception, as in other cases of intestinal 
obstruction 

Tenesmus is more frequently met with in this form of intestinal obstruc- 
tion than in any other, it is eailier in its appearance, and more intense the 
nearer the invagination approaches the rectum The character of the stools 
IS a highly important diagnostic indication There may at first be a dis- 
charge of fiEcal mattei from the lower bowel, but soon the movements, if 
they continue, become mucous, bloody, or of mixed mucus and blood, while 
the discharge of fecal matter ceases The evacuations may be attended 
with sharp recuirences of the chaiacteristic tenesmus Sometimes large 
hemorrhagic movements oi actual hemorrhages from the bowel may be 
encountered 

Prognosis — The termination of intussusception varies gieatly A lapid 
course with a fatal termination is more frequent in infants than m the intus- 
susception of later life Subacute and chronic cases, running a course of 
weeks or even months, occur, as a rule, in the oldei subjects Even in these, 
however, the eventual termination is usually fatal Reference has been made 
to occasional spontaneous cures, but, taking the numbei of these m large 
series, this favorable outcome is found to be exceedingly rare Occasion- 
ally complete cure by spontaneous or induced disinvagmation may take 
place in cases in which peritonitis and adhesions have not developed or have 
been so slight that the invaginated portion Avas able to escape A few 
instances have been met Avith in which such relief from invagination 
occurred even after the condition had persisted for a considerable period 
of time 

Volvulus — The term volvultis is applied to various kinds of tivisting, 
knotting, or rotation of segments of bon el, reulting in partial or complete 
obstruction A loop of intestine may become obstructed by rotating about 
its mesenteric attachment, aaIucIi acts as a sort of pedicle, in other cases 
volvulus IS due to a tv isting or rotation of the bowel on its own longitudinal 
axis, while in still other cases one loop of intestine femes about the mesen- 
teric attachment of another, or intertvinmg may take place between two or 
several coils 

Etiology — Abnormal length of the mesenteric attachment of a loop of 
bowel, especially when combined with a lateral contraction ot the mesentery, 
IS the most important cause of volvulus The mesentery may be elongated 
congenitally or it may have become stretched as a result of continued consti- 
pation and overloading of the affected portion of the bovel, and some 
stretching maj result from adhesions of some part of the intestinal canal to 
fixed abdominal structures A not uncommon cause of elongation is the 
inclusion of a coil of intestine in a hernial sac This produces not only an 
elongation of the mesentery, but at the same time a lateral contraction, which 
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IS not corrected hen the coil is lestored to the abdominal cavity Na^ro^^ - 
incr or contraction of the mesentery may occur without special elongation 
as'a result of inflammatory conditions, such as follow inflammation of the 
mesenteric Umphatic glands oi other forms of inflammatoiy disease aftect- 
nm the mcsenteiy A laxness and relative elongation of the mesenter> 
inaA be caused by a loss of fat in the abdominal walls and in the mesen- 
tci 1 itseh In v omen, after repeated pregnancy, these conditions frequently 

'^^Thc conditions nhicli piedispose to volvulus are more frequently found 
in pel sons of advanced years than in the young, and volvulus is therefore 
most common in the aged or those past middle life 

The immediate cause may be a strain or some effort, as in lifting, or a trau- 
matism, such as in compression of the body Sometimes overloading of 
the intestinal tract combined with some effort or strain is of importance 
Thus in old people who have suffered from habitual constipation the sig- 
mold flexuie becomes elongated and its mesentery stretched Finally an 
occasion arises nlieir it is loaded with fareal matter and some strain occurs, 
as the result of which a volvulus develops 

Pathological Anatomy — In simple volvulus, a loop of intestine twists 
about its niesenteiic attacliment There may be a partial turn or sev- 
ci a I complete turns In the former case the obstruction of the bon el is 
jraitial oi iiicoinpletc, in the latter it is almost certainly complete, and in 
.iddition the bloodressels become so compressed that intense venous engorge- 
ment results Whether the obstruction is partial or complete, but especially 
ill the lattei case, distention of the obstructed portion of the bowel rapidly 
ensues The bowel becomes dark red oi puiphsh in color, and its walls 
4 irc deeply engorged with blood and sw'ollen by oedema Then extravasa- 
tions of blood are seen upon the surface and blood-stained liquid exudes 
into the lumen of the bow'el as well as into the peritoneal cavity Finally 
gangiene takes place The distention of the obstructed coils, usually a 
striking feature, is due mainly to gaseous accumulation resulting m part 
from fermentative processes in the contents and interference with absorption 
of these gases owing to the stasis of the circulation and partly and perhaps 
l.irgcly to the accumulation of carbonic acid gas derived from the stagnant 
\cnous blood The degree of distention sometimes becomes enormous, 
so th.it when the sigmoid flexure is involved the diameter of the affected 
jiortion may be several inches, and the distended sigmoid may fill the entire 
.ibdominal cavity and press the diaphragm far up into the chest WTen a 
loop of the small intestine is involved the distention is so great that it appears 
.It first smht to be a much enlarged colon The strire of the bow'el are obhter- 
.Ued by the o\ erextension, and rents of the serous coat may occur Rupture 
of the bowel, howevei, larely takes place It is more likelv to be found above 
llie \olvulus than in the aftected portion 

Peritonitis sets in rather promptly as a result of the escape of bacteria 
tlirougJi the injured, congested, and oedematous w^alls of the bowel When 
inn? ' present in the peritoneal cavity, the escaping bacteria 

pioductr^''^” P»trefactne changes with the production of foul-smelhng 

^fluently iin Gives the sigmoid flexuie, but may 
sm.i int cstrn?” r" ‘ smaU and large intestine oi in some poition of the 
nc In 1 oil ulus of the sigmoid fheie is usually a simple rotation 
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of the flexuie about its mesenteric attachment The rotation is usually 
in such a direction that the rectum is cairied posteiioily to the descending 
colon, but sometimes the twist is in the opposite direction, so that the rectum 
IS earned forward and lies m front Occasionallj the sigmoid may become 
coiled about a loop of the small intestine oi about the pedicle of a pelvic or 
abdominal tumor 

Volvulus at the junction of the small and laige intestine usually involves 
both the ileum and colon and is occasioned by an abnormal length of mesen- 
tery Simple lotation of the colon on its own a\is has been described, but 
IS piobably raie 

Volvulus of the small intestine lesembles that of the sigmoid Raicly 
tvo oi moie loops may be mtei twined Unusual length of the mesenteiy is 
the oidmaiy cause, but some other pathological condition, such as the passage 
of a loop of the bowel thiough an internal hernial oiifice or under a band, 
may be the diiect cause of the volvulus In these conditions the loop of 
bowel after incaiceiation becomes twisted upon itself at the point wmere 
it IS engaged m the heinial opening oi undei a band A foreign body within 
the bowel may occasion the twist, just as ovei loading of the sigmoid flexure 
causes volvulus of this poition 

Symptoms — The symptoms of ^olvulus aie usually those of an acute 
intestinal obstiuction When the obstiuction is only paitial m the beginning, 
there may be a subacute onset w Inch goes on to complete obstruction as the 
^ oh ulus inci eases The symptoms vary accoiding to the location of the 
lesion In vohulus of the sigmoid tlieie is usually sudden seveie pain fol- 
lowed by paioxj'sms of ciamp or colic, and, as a rule, by absolute constipa- 
tion Reflex distui bances, such as vomiting, aie often w^antmg, because of 
the low' situation of the obstruction Sometimes, instead of constipation, 
there is a tendency to mucous discharges with tenesmus, and occa- 
sionally ordinary diarrhoea may occui The abdomen soon becomes in- 
tensely tender and enormously distended Eventually this reaches a 
maximum grade and causes mteiference w'lth breathing and circulation 
by upward displacement of the diaphragm The superaddition of peri- 
tonitis, w'hich usually occurs w'lthin tw'enty-four or forty-eight hours, 
causes increased tenderness and sw'elling and adds greatly to the pros- 
tration to W'hich patients w'lth this or othei forms of acute obstruction are 
liable 

In volvulus affecting other portions of the intestine, the symptoms aie 
similar, vomiting is more conspicuous, especially in cases m w'hich the small 
intestine is involved m its upper portions 

In all cases the distention of the coil of the bow'cl included m the vol cuius 
causes a localized tumefaction, which may be so hard that it simulates a solid 
mass The situation of this may indicate the location of the volvulus, al- 
though it must be remembered that the length and mobility of a caecum 
and even of the sigmoid mav readily cause confusion 

Prognosis — ^The prognosis of v'olvulus is usually very grave In some 
instances the condition relieves itself spontaneously Tins is probably 
more common in the case of the small intestine, but certainly occurs even 
w'hen the sigmoid is mvoh'ed Usually, unless speedily relieved by surgical 
means, localized peritonitis and gangrene of the involved area soon take 
place, and death speedily follows 
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DifEerential Diagnosis of the Conditions Causing Obstraction. 

Amoiiff the causes leading to acute intestinal obstruction nave been men- 
tioned foreign bodies lodged in the bowel, compression by bands of adhesion, 
internal hernia, intussusception, and volvulus Among the causes of chronic 
obstruction are various forms of stenosis or stricture of the bowel, cancer and 
other tumors, faical accumulation, and compression of the bowel by mis- 
placed organs, abdominal tumors, etc 

It is often impossible to distinguish between the different causes of acute 
or chronic obstruction, although sometimes antecedent conditions, the 
mannei of development of the symptoms, and the clinical course of the case 
may furnish faiily reliable evidence of the nature of the condition 

^nong foreign bodies, the most common cause of obstruction is gallstone 
^Yhen a biliary calculus enters the duodenum and causes obstruction, the 
vomiting and prostration at once reach grades of the highest severity 
Relief may follow the dislodgement of the stone and its transportation to 
lower levels, but if it lemains high up, early fajcal vomiting and collapse 
usually result A preceding history of gallstone and jaundice or other 
significant symptoms may make the diagnosis fairlj' certain 

Obstiuction by bands of adhesion usually involves some portion of the 
small intestine and causes symptoms of a decidedly acute character, with 
early development of faical vomiting, piostration, etc 

Internal hernia also involves the small intestine, and cannot usually 
be distinguished with accuracy from the former 
Intussusception usually involves the ileum or the ileum and ciecum, and 
IS moie fiequeiitly found in childhood or early life than at oi after maturity 
Tlie symptoms of onset are decidedly less acute than m obstruction of the 
small boivel by bands Localization of the place of obstiuction is some- 
times readily made by the situation of the pain, the development of a local 
tumefaction, and the situation of stiffening or tome contraction of the bow el 
Tlic localization of the obstruction, the discovery of a sausage-shaped 
tumor, the characteristic stools, and especially the occurrence m childhood 
may establish the diagnosis In acute cases, how'ever, especially those occur- 
ring in young infants, the intense pain and sudden collapse may mask other 
indications, and the nature of the condition may be difficult to determine 
Volvulus usually involves the sigmoid flexure, and occurs in persons 
of someiihat advanced years, and especially in the aged The symptoms 
are slow' in deielopment, and often inconspicuous until a late stage in the 
disease The localization of the point of obstruction may often be readily 
established, although, sometimes a redundant sigmoid may occasion con- 
fusion 


Strictuies and partial obstructions of the bow'el may be suggested by 
the occasional occuircnce of attacks of abdominal distention, wuth relief 

.if ter actne inoienients of flatus, but cannot generally be recognized with 
certainty o ^ & 

Obstruction by carcinoma and other tumors usually occurs m the large 
bow cl Although tumors in their general relations are considered elsew'here, 
some of the features that indicate a neoplasm as the cause of intestinal 
obstruction may be appropriately referred to in this place 
Attacks of distention w'lth active peristalsis and movements of flatus may 

severe seizures, marked by 'violent 
abdominal colic In these cases the patient himself may be able to recog- 
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nize the point of obstruction by feeling the place of spasmodic contraction 
above the lesions On palpation, the physician may discover a hardening 
which appears at a certain place, and after a moment or tv o or a longer period 
of time relaxes When the growth is situated favorably for palpation, or 
has reached considerable size, it may be discovered on abdominal palpation 
When situated in the rectum, a digital rectal examination oi the enteroscope 
may disclose its presence As m other forms of obstruction involving the 
large bowel, the passage of stools of characteristic form some time befoie 
complete obstruction has developed and the occurrence of mucous, muco- 
purulent and blood-streaked or bloody passages may aid tlie diagnosis 
Bloody and mucous movements are more frequent m carcinomatous ob- 
structions than m any other form The age of the patient, the gradual 
development of symptoms, and the occurrence of cachexia are important 
diagnostic features, but it must be recalled that some othei conditions occa- 
sionally present a very puzzling resemblance (See Diverticula ) 

Obstructions due to fecal accumulation rarely occur independently of 
other causes of obstruction, except when the accumulation takes place in 
the rectum as the result of habitual constipation In these cases the develop- 
ment of the condition is so gradual that tlie existence of obstruction may 
not manifest itself until, more or less suddenly, after the upper bowel has 
exhausted itself in efforts to maintain the onward movement of its contents, 
sudden paralysis takes place In the earlier stages, the most characteristic 
indication is the increasing difficulty of securing evacuations and the insuffi- 
ciency of these With this, there may be a gradual increase m abdominal 
girth from general meteorism, and on careful palpation, the colon through- 
out Its length may be found distended beyond noimal dimensions Hard- 
ened masses may also be discovered in the left iliac region, or, on digital 
examination, in the rectum If the abdominal walls are thin and the peri- 
stalsis maintains itself actively, visible peiistalsis may be seen for some time 
before the degree of contractions and the giade of obstruction cause sharp 
attacks of colic It must not be forgotten that m many instances of gradually 
developing impaction, fairly regular movements, seemingly adequate in 
quantity, may occur for some time after the onset of the condition Still 
more puzzling are the cases in Avhich a continuous diarrhoea is maintained 
as the result of catarrhal inflammation of the bowel by retained fecal masses 
A similar condition of things occurs in some instances of carcinoma of the 
lower bowel, vith or without retention of fecal matter above the point of 
stricture 

Prognosis — The termination of intestinal obstruction will, of course, 
depend upon the nature of the obstruction and its completeness In acute 
occlusions that cannot be relieved death may occur within a few hours, or 
not until several or many days have elapsed Leichtenstern estimates the 
average duration at six days Partial or chronic obstructions may persist 
for very long periods of time, in some cases for years Repeated vomiting, 
excessive shock, prostration, and collapse are the usual conditions that 
precede death in acute cases, the persistence of such conditions is, therefore, 
a prognostic indication of great gravity Another cause of death in acute 
cases is peritonitis In cases of greater duration, toxaemic manifestations 
usually set in before death ensues 

Recovery from intestinal obstruction may occur spontaneously in cases 
of fecal impaction or compression of the bowel, and sometimes in cases in 
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^\lllch the obstruction is due to adhesions, bands, internal hernia, or the 
presence of foreign bodies within the bo\\ el In intussusception, spontaneous 
disinvagination may occur, or the intussusceptum may slough off and re- 
covery may take place, while in volvulus, the twisted loop of bowel may be 
spontaneously restored to its normal condition A recurrence of obstruc- 
tion after a primary relief sometimes takes place , j 

TrGEbtniBnt — Practically all forms of intestinal obstruction demana 
surgical treatment In cases of partial obstruction, however, in 

some conditions like impaction of faeces or the presence of foreign bodies 
vitiiin the bovel, medical treatment deserves a careful tiial In the early 
stages, before an absolute diagnosis of obstruction has been made and 
before surgical intervention can properly be advised, certain indications must 
be met by medical means In cases, however, in which it has been thought 
well to institute medical treatment, this form of management should not be 
persisted in longer than a day’’ or two, if relief of the obstruction is not 
apparent It is far better to err on the side of too early operation than the 
reverse, and m all cases of doubt, surgical rather than medical measures 
should be adopted 

In the beginning the patient should be placed at as complete rest as possi- 
ble, and the diet should be lestncted or completely withheld, even if marked 
gastric disturbances be not present Small particles of ice may be allowed 
to quench thirst, but the umestricted use of ice may occasion disturbance of 
the stomach, and is, therefore, objectionable Enemata of water and hypo- 
dermic injections of saline solutions may sometimes be used to control the 
craving for fluid 

The use of laxatives, foimerly employed m all varieties of obstruction of 
the bon el, must be condemned, except m certain special conditions If 
they are effcctne at all m stimulating peristalsis, they will increase, instead 
of relieie, the abnoimal conditions Fortunately, when administered m 
error of diagnosis, vomiting usually causes their prompt expulsion 

In cases of fecal impaction, purgatives are often desirable, although they 
must be employed with caution Small doses of calomel or salines are pre- 
fcr.ible to more active remedies, because they produee serous outpourings 
without stimulating violent peristalsis In cases of partial occlusion the 
accumulation of feces may be prevented by the occasional use of the same 
oi other laxatn c remedies 

Enemata and colonic flushings are especially advisable in cases of ob- 
struction due to fecal impaction The repeated use of warm neater, saline 
solutions, or oil may break up an impaction that threatens to cause com- 
plete obstruction The injections must be given cautiously and wuthout 
undue force, as the irritation caused by them may stimulate violent peri- 
stalsis abov e the point of obstruction The same plan of treatment is some- 
dislodging a foreign body , but the use of forced injections 
of fluids in cases of intussusception, volvulus, etc , cannot be too strongly 
condemned Formerly inflation of the bowel wuth atmospheric air or various 
gases was practised for the relief of intussusception and other kinds of 
or^nic obstruction This metliod also merits condemnation 

Opium and atropine are administered wuth advantage in some cases of 
obstruction, for the purpose of quieting spasm or excessive peristaltic efforts 
ilms in cases of internal hernia or occlusion by bands the obstruction may 
become more complete, as the result of the violent peristalsis stimulated at 
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the point of occlusion Complete lest, the use of poultices or other M-arin 
applications, and small doses of opium or atropine, may relieve active peri- 
stalsis, and a release of the incarcerated bowel may take place, although this 
can rarely be hoped for Similarly in cases of obstruction by foreign bodies 
the same remedies, especially atropine, may aid m relaxing spasm and thus 
facilitate the passage of the occluding body 

Besides these indications, opium or morphine is sometimes necessary, even 
though operation is decided on, to control the intolerable pain that attends 
acute obstruction The doses should be no greater than are required to allay 
suffering, and, generally speaking, hypodeimic injections are preferable to 
administration by the mouth oi By the rectum 

External treatment applied to the abdomen may be useful m cases of 
obstruction which can be relieved, such as those due to foreign bodies or 
impaction, and some cases of incarceration by bands, tlirough slits, etc 
Large poultices or warm fomentations of various sorts may be used foi this 
purpose Even though ineffectual m accomplishing a lelief of the obstruc- 
tion, such applications frequently give comfort to the patient 

Massage of the abdomen is particularly helpful m cases of partial ob- 
structions, such as are caused by adhesions after operations, or those due to 
the presence of foreign bodies After relief from impaction m cases ot nai- 
rowing of the lumen of the bow^el, subsequent accumulations may be pre- 
vented by systematic manipulations combined wnth the administration of 
laxatives and the injection of w'aim saline solutions or oil into the bowel 
In cases of acute obstruction, external manipulations must be used with the 
greatest caution, as any unnecessary stimulation of peristalsis cannot but be 
harmful 

Electiical stimulation of the bow^el may sometimes be helpful m the 
same conditions in w hicli massage is applicable, and it is to be condemned 
in the acute cases on similar grounds 

Certain symptoms may require treatment before or aftei opeiation has 
been decided on Among these, gastiic disturbances are most important 
Nausea and vomiting may greatly complicate the difficulties under which 
the patient labors, and contribute largely to prostration When laxatives 
are permissible, small doses of calomel placed upon the tongue may have a 
controlling effect When the disturbance of the stomach is more intense, 
lavage of the stomach is advisable If resorted to early, this method of 
treatment may reduce subsequent difficulties materially Sometimes an 
actual cure of obstruction has been obtained from gastiic lavage, as Kuss- 
maul, who introduced this method of treatment, fiist pointed out Surgeons 
quite uniformly recommended lavage as being useful m allaying the dangei 
from subsequent anaesthesia, W'hen vomited material so readily gams access 
to the lungs If used at all, lavage should be resorted to in the early stages 
Surgical Treatment — In all cases of obstruction m which the symptoms 
are not relieved within forty-eight hours under general and medical manage- 
ment, surgical intervention must be advised, and m many cases immediate 
operation should be recommended Attempts to relieve intussusception, 
volvulus, and complete obstructions by bands and the like by means other 
than surgical operation are inadvisable, although occasional cures have 
been obtained from such treatment In the long run, the loss of time and 
strength thus occasioned makes the subsequent operative measures less 
likely to proie successful It is outside the scope of the present w'ork to 
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consider the details of surgical treatment, and a discussion of the forms of 
operation will, tlicicloie, be omitted With impioved technique and the 
adoption of earlier operation, the results of surgical tieatment ha^e steadily 
iinpioved The iiioitality Irom obstruction, however, still remains a nigh 
one, despite all advanecs in knowledge and opeiative skill 


VOLVULUS OF THE OMENTUM. 

Volvulus of the omentum may be considei ed briefly in this place on account 
ol the lesemblanec of the symptoms to those of intestinal obstiuction 

The gieat omentum may become twisted m the same manner as a coil 
of intestine This usually takes place eitliei m a part of the omentum in- 
cluded 111 a henna or in a contiacted portion that had been contained in a 
hernia and afterward rcstoied to the abdominal cavity Sometimes the 
tw’isting IS the result of adhesions of the omentum to fixed structuies Occa- 
sionally several turns arc observed, and some of these may be manifestly 
ol considerable duiation 

The omentum becomes swollen, oedcmatoiis, engorged wnth blood, and 
finally may undergo neciotic change liom stasis Htmoiihagic extiavasa- 
tioiis into its tissues and fice exudation or exti avasation into the abdominal 
cavity mat take place 

Symptoms — The symptoms aie similar to those of intestinal obstiuc- 
tion Sudden and severe abdominal jiam w’lth nausea and vomiting are the 
initial manifestations The appearance of an abdominal mass, more oi less 
tender on pussure, oi the sudden distention of a hernial sac, if the twisted 
omentum is contained within the sac, aie usually met wnth Constipation 
IS usually present but is less obstinate than in cases of volvulus of the bow'el 

Tiraivirnt is puicly suigical 


INTESTINAL OBSTRUCTION DUE TO MOTOR PARALYSIS OP 

THE BOWEL 

Pai tial Ol complete obstruction of the bow’el may be due to motor insuffi- 
cicnc\ 01 conqiletc paralysis of the motor powei of the bowel, Sometimes 
tins icsiilts fiom direct oi reflex causes without oiganic lesions affecting 
the bowel itself Moic frequently such obstruction from paialysis is a 
(oiuoniitant of organic diseases of the bowel 

Functional Paralysis — A complete paralytic obstruction has occasion- 
all\ been obsened as the result of miuries or disease conditions, such as 
contusion, compression, or torsion of the ovary or testicle, vaiious inflam- 
maton conditions in the inguinal region oi in hernial sacs, after operations 
for hemorrhoids, or in consequence of the passage of renal or biliary calculi 
In such cases the parahsis of the bow'el is a lesult of iiolent irritation of 
till senson nenous mechanisms 

Cases haie been obsened m which the condition has follow^ed paracen- 
tesis of large abdominal eflusions or iniunes to the abdominal cavit> of 
\ anoiis sorts, not me oh mg the i iscera In a similar manner, after abdom- 
inal operations m winch the intestines liace not been incobed, and m which 
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infection of the peritoneum has not been discoverable, a paralytic condition 
of the bowel has developed 

After the reduction of hernias, paialysis of the affected coils may occur, 
although the bowel presents no evidence of inflammatory or other organic 
change In cases of intestinal obstruction involving the upper part of the 
small intestine, complete cessation of all movements indicates a secondary 
paialytic condition of the lowei bowel 

In all these cases there is a functional paralysis without organic change in 
the wall of the intestine This may be explained by a diiect or reflex stimu- 
lation of the inhibitory nerve, the splanchnic, which occasions cessation of 
peristaltic movements It has been held that in some cases, especially 
those following injury, operation or the i eduction of hernia, an actual 
inflammation of the peritoneum is present, although it may be so slight as to 
escape detection In some of the reported cases, however, careful investi- 
gation has excluded all possibility of even a microscopic inflammation of 
the peritoneum or of the walls of the bowel 

In anothei gioup of cases the paralytic condition of the bowel is probably 
due to toxic conditions affecting the intestinal walls or the nervous mechanism 
of peristalsis In this group may be included the occasional cases of par- 
alysis of the bov el occurring m the course of severe attacks of pleurisy or 
pneumonia Mannaberg and the writer have observed instances of this sort 
In some cases the obstruction was so severe as to call for operation A 
similar condition occasionally attends cases of cholera, typhoid fever, and 
severe intestinal intoxications or enteritis In all these instances the absorp- 
tion of toxic matters acting upon the muscles or upon the nervous appa- 
ratus may explain the condition It is possible that m cases of pneumonia 
and pleurisy a direct involvement of the splanchnic nerve may play some part 
The absolute constipation of some cases of lead poisoning may be included 
in the group noVf under consideration 
Paralysis of the Bowel Attending Organic Disease —Much more 
common than the cases of paralysis of functional character are the cases m 
Avhich segments or a large part of the intestinal canal become obstructed by 
paralysis that is secondary to some form of intense organic disease The 
most frequent and important cause of such paralysis is acute peritonitis 
In cases of general peritonitis the bowel soon becomes quiescent, finally, 
all peristalsis ceases and a paralytic condition ensues In cases of localized 
peritonitis, such as that attending appendicitis oi, less commonly, other 
forms of inflammatory disease of the bowel, localized segments are involved 
In chronic peritonitis and tuberculous peiitomtis, obstruction of the bowel 
IS more commonly due to adhesions or meehanical obstructions, although 
the inflammation of the bowel ivall and the reflex nervous influences also 
play a part m the process Embolism and tlirombosis of the mesenteric 
vessels, by causing hemorrhagic infarction of the seetion of the bow^el sup- 
plied by the occluded vessels, occasion a paralysis of this portion and conse- 
quent obstruction 

In all those cases in w Inch paralysis has follow'ed organic lesions the cause 
of the motor palsj is m part the direct involvement of the wall of the intestine 
m the disease process, and m part the effect of this condition upon the nervous 
apparatus 

Occasionally paralysis is due to excessive accumulations of intestinal gases 
or of fjfical matter In cases of chronic constipation or partial obstructions 
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ot tbc bo^^el, or m various diseases m ^^lllch a partial but not a complete 
paralysis lias occurred, excessive meteonsm may determine a compile 
paralysis, or the gradual accumulation of faecal matter may so di^end the 
boi\ cl as to cause the complete cessation of all peristaltic power (See Idio- 
pathic Dilatation of the Colon ) 

Pathological Anatomy — In cases of functional paralysis, the patho- 
logical anatomy offers little except the distention of the bowel Sometimes, 
iiowever, the paialyzed intestine is found contracted, and Leichtenstern, 
who has called attention to this condition, points out that m these instances 
tliere is simply an inhibition of muscular power, rather than an actual 
paralysis When a limited section of the bowel is affected, as m cases of 
reduction of hernia, the bowel above the point of obstruction becomes more 
and moie distended, while the affected segment may be flaccid and little 
distended, or, on the other hand, may be equally or excessively dilated 

In cases of paralysis following peritonitis, obstructions of circulation, or 
other inflammatory conditions, the anatomical features are mainly those of 
the condition that occasions the paralysis The affected area of bowel tends 
to become distended with gas, and the bowel above enlarges progressively 
if the condition persists 

S3anptoms — The symptoms of paralysis of the bowel are practically 
those of obstiuction by mechanical causes When due to violent reflex 
nervous stimuli, as in cases of injury to the ovary or testicle, or to the passage 
of calculi, the onset may be attended with sudden intense pain, vomiting, 
and prostration, following which, obstinate constipation and distention 
of the abdomen make their appearance Although vomiting is usually a 
marked symptom, it less commonly becomes fcecal m character than in 
cases of mechanical obstruction Other symptoms present in the cases may 
indicate the cause of the paralytic condition of the bowel, and may serve 
the purpose of establishing a correct diagnosis, although this is usually 
difficult 


The course of the condition depends upon the cause In cases in which 
some injury has occasioned the paralysis, a return to normal conditions may 
occur after the original disease has subsided Paresis of the bowel follow- 
ing opeiations, and that attending peritonitis, whether local or general, are 
exceedingly grave conditions 

Treatment — Treatment must always be directed to the original cause 
of the intestinal condition Sometimes this may be controlled by medical 
means, as in cases of toxic or inflammatory conditions of the bowels, m other 
cases, as \\hen an injury has been sustained, local applications or cold or 
other local measures may be employed with advantage Surgical inter- 
\cntion IS frequently necessary 

Moderate paralytic conditions of the bow'el may sometimes be corrected 
In In podermic injections of sulphate of eserin (gr to gr by colonic 
(touches of cool water oi saline solution, or enemata containing stimulating 
remedies like asafoetida and turpentine External applications, such as 
mustard plasters and turpentine stupes, may also be beneficial 

parahsis of the bowel following other abdominal diseases, 
surgical treatment of the original condition alone can be relied upon 
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INTESTINAL DIVERTICULA 

Intestinal diverticula are classified as congenital and acquired Accord- 
ing to their anatomical peculiarities they can be dn ided into true and false 
diverticula True diverticula are those composed of all the coats of the 
normal intestinal wall False diverticula are those composed of only the 
mucosa and serosa They are, in other words, hernial protrusions of the 
mucosa tlirough defects m the muscularis As most congenital diverticula 
are true and most acquired are false, the terms “congenital” and “true” 
and “acquired” and “false” have often been employed s^nonymousl} 
Although m the majority of cases this holds good, some cases of the acquired 
form have apparently been true diverticula, so that the synonymous use of 
the terms “acquired” and “false” is not to be recommended 

Congenital Diverticula. — ^The so-called Meckel’s diverticulum is the 
only form oi congenital diverticulum that requires description Other forms 
are of such extreme rarity as to be of no practical significance Meckel’s 
diverticulum results from the persistence of the omphalomesenteric duct 
This should be entirely obliterated by the sixth or seventh week of foetal life, 
but some remains of it are found m from 2 to 3 per cent of all cases It is 
apparently more common m males than in females Kelynack found 4 cases 
of Meckel’s diverticulum in 298 autopsies, all 4 cases occurring m males, 
while m 337 cases Rolleston found 10 instances, 9 of which Avere m males 
The diverticulum usually takes its origin from the convex side of the small 
intestine, about 1 meter above the ileocsecal valve Exceptionally it arises 
from the upper portion of the small intestine It vanes from 3 to 10 cm 
m length Exceptionally it has been found as long as 25 cm The Avail 
of the diA'erticulum, commonly composed of the same structures as the 
intestinal AA^all, and its mucosa contain both Lieberkuhn’s glands and 
Peyer’s patches The lumen of the intestinal end of the diverticulum is large, 
frequently as large as that of the intestine itself A vah’^e-hke fold of the 
mucous membrane at times occludes the opening of the diverticulum 
ToAA'ard the free end of the diA'erticulum the lumen decreases, so that the 
process has something of a conical form Occasionally the end is enlarged, 
at times assuming a hammer-hke form In unusual cases the same lumen 
is maintained tliroughout the entire extent of the dwerticulum 

Usually the end lies free A\ithm the abdominal caAuty Occasionally, 
hoAA ever, it remains attached to the umbilicus Under these circumstances 
the lumen of the peripheral end alone becomes obliterated, forming a fibrous 
cord, but in other cases the entire duct may remain patulous, thus forming 
a free communication betA\ een the external surface and the ileum, permitting 
the discharge of intestinal contents at the umbilicus This is a condition 
usually requiring early operatiA'e treatment Hubbard has collected 9 such 
cases, m all of aa hich operation resulted m a cure The remains of the duct 
m the umbilicus may give rise to an adenomatous groAAth, as described 
by Kolaczek and Kustner Greene has reported carcinoma of the same 
origin 

When, as is usually the case, the peripheral portion of the lumen becomes 
obliterated, the fibrous cord resulting maA' remain attached to the umbilicus 
and later become the possible cause of intestinal strangulation, or this cord 
maj atropliA^ and the end of the dn^erticulum then becomes free aa ithin the 
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abdominal caviU Siibsequenth , ho'\\ ever, mBammatory conditions may 
cause the free end to become adherent to any point within the abdominal 
ca\ it^ v ith which it may come in contact This is most frequently the mes- 
entery, but other points of attachment may be the parietal peritoneum, the 
omentum, the small intestine, the ciecum, or the colon Cazm and Halsteaci 
lm\c made exhaustive analyses of the various places and stiuctures to which 
the peripheral end of Meckel’s dnerticulum may attach itself, and Fit?? lias 
thorouglily discussed the possibilities of strangulation of portions of the 
intestinal tract by such adherent dnerticula In exceptional cases, in vhich 
the lumen at the point of origin from the ileum has become obliterated 
oi IS closed by a Aahe-hkc fold of mucous membrane, a cyst maj develop 
in the diverticulum and give use to inflammatoiy phenomena oi intestinal 
obstruction 

If, finalh , the diverticulum assumes its most frequent form, a finger-like 
proicction, the tip of which lies free within the abdominal cavity, it may 
remain an entirely haimless appendage throughout the patient’s life On 
the othci h.ind, it maj be the seat of various phenomena of extreme gravity 
It iiiav be the seat of a volvulus by rotating upon its own axis, it may be the 
staiting point of an intussusception by becoming inverted into the ileum, or 
it inav become knotted about a coil of intestines and produce stricture If, 
ns IS sometimes tiie c.ise, the diverticulum possesses a mesentery of its owm, 
the lattci may produce a stricture of the ileum Mention has alieady been 
made of tlic possibility of the lumen becoming occluded at its intestinal 
end, inducing cyst tonnation which may suppurate or by pressure produce 
obstruction of the intestines Ulcerations of the mucosa of the diverticulum 
nin\ result from frecal accumulations or from typhoid or tubeiculous infec- 
tion Occasionalh such ulcers perforate As all of the conditions of clinical 
iinpoitaiKc to which a Meckel’s diverticulum may give rise are treated of 
under then siiecial headings, the reader is referred for their treatment to 
the appiopnate chapters 

Acquired. Diverticula — Acquired diverticula may be true or false 
True acquired dnerticula are of extreme larity They are usually in the 
foiin of minute spherical oi conical traction dnerticula, occuirmg as a result 
of adhesions due to some extra-mtestinal inflammatory condition It 
appears possible, howc\cr, to have a true acquired diverticulum wdiich is 
not the risiilt of traction Such a condition appears to have been present 
in the first case reported by ^layo, Wilson, and Giffin ® False diverticula 
art' licrnial protrusions of the mucous coat through the muscular coat As 
the protrusion of liie mucous coat makes its way through the muscular coat 
It naturalh carries the serosa with it, so that usually the w'all of the dner- 
tu Ilium IS composed of mucosa and serosa At times a few' muscular fibers 
are found between the two layers These dnerticula may be conical, 
(Uindric il, hcinisphencal, or irregularly lobulated, and rary m size from that 
of a pea to that of .in apple They may occur throughout the entire intes- 
tinal tract, but are more frequenth found in the large than m the small 
mil Stine As a rule, they aic multiple, and at times occur in extraordinari 
numbers Ilansemann has recorded as many as 400 in a case They 


_ Hal-^tcad, 4nn<7h of Surgery, 1902, wxa, p 471 
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differ from Meckel’s dn ertieulum m that they usually arise from the concave 
side of the intestine close to the mesenteric attachment At times they 
occur between the peritoneal coats of the mesentery The faetors con- 
cerned m the production of acquired false diverticula have been the subject 
of much discussion It has been claimed that the simple intra-mtestmal 
pressure resulting from long-continued constipation is the etiological factor 
Another view is that they result from the atrophy of some of the fibrous 
elements of the intestinal wall A view that at the present day has many 
adherents is that first advanced by Klebs, namely, that the point of entrance 
of the mesenteric vessels into the intestinal wall forms a focus of lessened resis- 
tance through whieh the mucosa forces itself, carrying v ith it the overlying 
serosa On this basis it has been claimed that chronic passive congestion 
favors the foimation of diverticula, but this claim does not seem to be sub- 
stantiated by observation From the evidence presented, the rational conclu- 
sion IS that the primary factor in the production of diverticula is decreased 
resistance of the intestinal wall This may be due to structural weakness at 
the points of entrance of the vessels or to areas of atrophy of the fibrous or 
muscular tissues of the bowel wall, probably of the nature of a process of 
senile involution, as the condition is met with most frequently in the aged 
Constipation may be a factor in the produetion of the condition, by reason 
of the mechanical pressure, or possibly toxic action of accumulations of 
fsecal matter between the folds of mucous membrane The various theories 
of the production of intestinal diverticula are thoroughly discussed in an 
interesting article by Fischer ^ 

Aecording to Gordinier and Sampson, acquired diverticula were found 
64 times in 8132 autopsies (Dresden Hospital), 19 times m 2600 autopsies 
(Johns Hopkins Hospital), twice m 953 autopsies (Bender Hygienic 
Laboratory), once m 2382 autopsies (Boston City Hospital) Careful in- 
vestigation of left-sided tumors will doubtless reveal more 

According to Wilson,^ infection in diverticula may sometimes affect the 
mucous lining, while in other cases penetration of the walls occurs, and a 
chronic inflammatory process surrounding the diverticulum results He 
proposes the term diverticulitis for the former and peridiveiticulitis for the 
latter The former is primary in the mucosa, caused by bacteria to which 
it IS not immune, causes no reduction of the lumen of the bowel, and tends 
to aeute perforation into the peritoneal eavity The latter is an inflam- 
matory reaction of the peritoneum eaused by a leakage through the walls of 
toxins or bacte^^ia with which the mucosa is constantly familiar, causes a 
marked reductiop in the lumen of the bowel, with chronic obstruction, and 
rarely causes per^foration 

A variety of diverticula requiring special mention are those occurring in 
the duodenum at the site of the papilla of Vater They are apparently due 
to weakening of tlie intestinal wall at the point of entrance of the bile duct 
Keith elaims that tney occur in women from a forced visceroptosis, as the 
result of the pressure of corsets The forced descent of the duodenum is 
not participated in by the bile or pancreatic ducts, on account of their more 
fibious consistency, and a pouching of the intestinal wall in the neighbor- 
hood of the papilla thv^s results 

‘ Journal \f Exvenmental Medicine, 1901, v, p OSS 

’ See Majd, Wilson, and Giffin, loc cit 
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Bland-Sutton^ describes a form of abscess of the epiploic appendages 
caused by the penetration of foreign bodies through the intestinal wall and 
their lodgement in the epiploic appendage Anatomically the appendix epi- 
ploica IS a fold of peritoneum filled Avitli fat, the latter being dnectly con- 
tinuous n ith the subserous fat of the intestine The base of the appendix in 
ver>' fat individuals covers over a considerable arc of the intestine Very 
often after middle life there appear m the wall of the gut, especially of the 
descending colon, small pouch-like diverticula, in which small foreign 
bodies may lodge and so penetrate the intestinal wall In thin individuals 
the foreign body would probably enter the peritoneal cavity, while m the 
more ohese it might enter the epiploic appendage and set up an inflammatory 
disturbance 

In a large majority of cases acquired diverticula give no clinical evidence 
of tlicir existence Lately, however, those situated in the descending colon, 
and especially in the sigmoid flexure, have been shown to be the cause of 
very profound diseased conditions, and their recognition explains some pre- 
Moiisly very obscure phenomena having their seat in the left iliac fossa 
Among the contributions which have recently done much to shed light upon 
the condition are those of Mayo, Wilson, and Giffin, Brewer,^ and Beer ® 

The clinical fcaiui cs presented by these cases may conveniently be divided 
into the inflammatory and the obstructive 
The inflamraatoiy phenomena may be the result of either a virulent in- 
fection of the diverticulum or perforation The symptoms may briefly be 
described as those of appendicitis on the left side The patients are usually 
males over forty-five years of age, otherwise in robust health, and generally 
inclining to obesity The direct attack may be preceded by left-sided pain 
low in the abdomen, coming m spells and associated with constipation 
Sudden, more acute pain, general at first, later localized to the left iliac 
fossa, and more or less paroxj'smal in type, marks the onset of definite symp- 
toms Vomiting IS usually not marked unless the pain is very severe 
Tliere is more oi less rigidity of the left rectus muscle The previous con- 
stipation may now change to diarrhoea Finally a mass is discovered 
dev eloping to the left of the median line m the middle or lower quadrant of 
(he abdomen In vv omen this mass is at times pelvic rather than abdominal, 
due probably to the fact that the female pelvis is roomier and the sigmoid 
more movable The general symptoms of infection depend upon the 
sev enti and extent of the inflammatory process 
In the obstructive cases the inflammatory symptoms are much less 
nicirked and the general symptoms of slowly progressive obstruction pre- 
dominate The condition may be readily confounded with carcinoma, 
c-speciallv' as both conditions occur in advanced life, the formation of the 
tumor IS, however, more rapid in the former In diverticular obstruction 
there is iisualh a noticeable disharmony betw een the rather considerable size 
of the tumor and the lack of cachexia Furthermore, the presence of blood 
III the stools vv ould point strongly in fav or of carcinoma 
1 he treatment of all forms of diverticula is purely surgical 

'The Lancet, 1^02, \o] ii, p 1H8 

^ Trainachons of ihc American Surgical Association, 1907, p 258 
American Journal of the Medical Sciences, 1904, cxxvm, p 135 
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CARCINOMA OF THE INTESTINES 

The malignant tumors of the intestines are caicinoma, sarcoma, and 
lymphosarcoma, of uhich carcinoma is by far the most frequent Com- 
piling the statistics of Maydl, Nothnagel, Heimann, Zemann, and Muller, 
u e find that of 26,340 cases of carcinoma in general, 2255, or 8 56 per cent , 
u ere in some poi tion of the intestines inclusive of the rectum 

In determining the location of the tumor in the intestines theie is a marked 
predominance of carcinoma of the colon and rectum Combining the 
statistics of Maydl, Nothnagel, Zemann, Mullei, and Bryant, it is seen that 
of the 659 instances of intestinal carcinoma that they have collected, 6 22 
pel cent ivei e in the small intestines, 6 82 per cent m the ciecum and appen- 
dix, 22 76 per cent in the various poitions of the colon, and 64 18 per cent 
in the sigmoid and rectum The reason for this relative frequency of car- 
cinoma in the colon, sigmoid, and rectum is rathei obscure, unless it be that 
the mechanical irritation of the moie oi less formed tecal masses is the factor 
inducing the new giowth Another fact giving plausibility to the view that 
mechanical iiritation is an important etiological factoi, m the pioduction 
of carcinoma of the intestine, is the relative frequency of caicinoma of tlie 
duodenum as compaied with tlie ileum and jejunum, despite the great 
difference in the lengths In the combined statistics of Maydl, Nothnagel, 
and Mullei, of the 26 cases of carcinoma of the small intestine, 13 were m 
the duodenum and the remaining 13 m the ileum and jejunum Rolleston 
states that he has collected 54 cases of piimary cancer of the duodenum 
and but 19 of the jejunum and ileum 

Carcinoma of the intestine is m the vast majority of cases primary Sec- 
ondary involvement may occur either by metastasis or by direct extension 
Metastatic involvement is seldom noted, and when it does occur it is not 
infrequently as a pait of a general carcinomatosis hletastatic carcinoma 
of the intestines is usually multiple The nodules have a tendency to be 
located in the mesentery just at its attachment to the intestines, thus produc- 
ing multiple stenoses without involvement of the mucosa Direct extension 
of cancer of a neighboring oigan to the intestines is somewhat more common 
and occuis especially as a result of caicinoma of the pancreas, gall ducts, 
and pelvic viscera The question of the extension of caicinoma of tlie pyloius 
to the duodenum is an interesting one Macroscopic extension to the duod- 
enum IS of rare occurrence Cuneo and Lecene found that m only 1 out 
of 10 cases m u Inch the pylorus iv as excised for carcinoma was there visible 
extension to the duodenum, but in 3 othei cases microscopic examination 
revealed foci of carcinoma in the lymphatics, which, hou ever, never extended 
more than 2 cm from the pylorus 

Sex IS of little etiological significance m cancer of the intestines Males 
are apparently somewhat more frequently affected with carcinoma of the 
rectum and sigmoid, vhereas this lelatiye susceptibility is less eyident in 
carcinoma of the upper poition of the tract Age is probably a less impoi tant 
factor m carcinoma of the intestines than m carcinoma of almost any other 
portion of the bodj The majority of cases occur m mdiyiduals over forty 
years of age, but not infrequently the condition is found in considerably 
younger mdiyiduals According to Maydl, one-sixth of all cases of carcinoma 
of the intestines occur between thirty and forty years of age, and one-seventh 



CARCINOMA OF Till INl'tSTINES 


477 


under llnr(\ ^c.^^s of age Ikrnoulh has collected 37 cases occurring m 
indnidvials under thirty \cars of age, and Nothnagel mentions 8 cases, 

I of u inch he iiiinself san , in indi\ iduals under tu enty > ears of age One of 
them u .IS m a lliree-j ear-old boy, another in a boy aged three and a half years 
Pathology —The m.ijonty of intestinal carcinomata are cylinder- 
celled adcnocarcinomata taking their origin from the intestinal glands 
Depending upon the rcLituc proportions of the connects e tissue to the 
thchal elements, these tumors may be simple, medullai^', or scirrhus Of 
somewhat less frequent occurrence than cylinder-celled adcnocarcinomata 
,ire cyhnder-cellcd solid carcinomata and round-celled solid carcinomata, 
winch may be either simple, scirrhus, oi medullary, colloid cancer may 
occur in either the c^ lindei -celled or round-celled forms 
The in.icrosfopic .sppcar.inccs that carcinomata of the intestines may 
assume aic \ aiicd As it is extremely seldom that carcinoma comes under 
obscr\ .ition during its earlier stigcs, only the more advanced iorms w ill be 
described It has already been mentioned that carcinoma of the intestines 
occurs iniicli more frequently in the large than m the small intestine The 
noitions especially prone to be aflcctecl are tlie region of the crecum, the 
licpatic and splenic flexures, the sigmoid, and the rectum Frequently 
the tumor assumes a sauccr-hke form, having a necrotic ulcerated centre and 
eicn.ited, mduiatcd edges Again, it is common to find the tumor extending 
about the entire lumen of the bowel in a girdle-hke manner Considerably 
r.irer is the can Iiflowoi -like mass of a papillary carcinoma The tumors 
\{iT\ greath in sire As the growth is dependent, to a great extent, upon the 
amount of epitheh.il (issue present, the laiger forms arc moie commonly 
found among the medullary and simple carcinomata IIowe\er, on account 
of (he larger sire of these and their soft consistency, thc^ are more prone to 
ul( oration, and (his process tends to dimmish their sire Tlie scirrhus 
forms, ill winch the connective tissue predomm.'ites, seldom assume very 
great dimensions, .incl on account of their density and small sire they seldom 
undergo ^c'ry extensne ulceration They haie a particular tendency to 
encircle the entire lumen of the bowel, and consequently stenosis is one of 
the most constant results At times the fibrous elements so predominate 
III this t\pc tli.it the tumors have a cartilagc-Iike consistency Colloid 
e.incers which .irc relatnclv most common in the rectum tend to infiltrate 
extensne areas of the nitcstin.il wall The surface usuallj shows considerable 
nher.ition, the b.ise of which is of a gelatinous consistency On section they 
jirescnt tins s.imc appearance The unincoKcd portions of the intestines 
III tile neiglihorhoocl of the carcinoma always show a marked grade of 
catarrh li infl imination 

Pathological Sequel® of Carcinoma of the Intestmes —Obstruction 
jJot 1 tlie degree and ch.iractcr of the obstruction differ materially m the 
various t\ pcs of carcinoma and m individual c.ases It may result in one of 
t ircc w av s Tlie carcinom.i mav produce an actual stricture of the bow el, as 
i^s most comnmnlv seen in annular carcinoma, especially when of the scir- 
lous orni 1 ic same result lna^ occur m the case of an annular carcinoma 
of a softer vanotv when in reaction to the carcinoma there is proliferation of 

m uTu.h 7 obstruction 

mere mi' I SO infiltrates the bowel wall as to materially 

Imncn H'ln ° the intestinal wall and thus encroach upon the 

luiiicn 1 his IS seen c^pcci.illv m colloid carcinoma, which, as has ahead) 
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been mentioned, tends to infiltiate the entne cncumfeience of the ^\all m 
the area of involvement Lastl)', obstruction maj' result v hen the carcinoma 
growing from the intestinal ^^all piojects so far into the lumen as to occlude 
It This form of obstruction is especially prone to occur in the case of 
simple and medullaiy carcinomata In these types of tumor the condition 
results less commonly than would be supposed, for the reason that ulceration 
and disintegration of the tumor limit the propoi tion to which it would other- 
wise grow 

Stagnation of the Intestinal Contents and Dilatation of the Intestine — ^These 
are conditions which are the direct results of the obstruction offeied by the 
carcinoma Not infrequently the stagnated contents just above tlie car- 
cinoma become inspissated and hard, so that m palpating through the ab- 
dominal wall this mass may be mistaken for the tumor itself This error 
probably accounts for those cases m which a large tumor is diagnosed, but 
in which one of small size is found on operation or postmortem examination 

Dilatation of the intestine consequent upon caicinomatous obstruction 
may be either acute oi clnonic Chronic dilatation results m those cases 
of slowly progiessive obstruction m which the bowel above the point of ob- 
struction has time to accommodate itself m part to the obstruction Con- 
sequently, m these cases more or less hj'pertrophy of the intestinal wall is 
always found m association with the dilatation Acute dilatation may 
result m those lare cases m vhich the obstruction is of rapid formation, but 
IS much more commonly found as a terminal phenomenon m chronic dilata- 
tion Hypei trophy of the wall cannot go on indefinitely, and there naturally 
occurs a time when the pressure lesultmg fiom the foice of the peiistalsis 
above and the obstruction below overcomes the resistance of the bowel wall, 
and it balloons out Occasionally m carcinoma of the colon, acute dila- 
tation of the csecura is found, although the poition of the colon above the 
obstruction is not dilated The explanation of this peculiar phenomenon 
probably lies m the fact that the ciecum is subjected to the combined pressme 
of the peristalsis of the small intestines and the reveise peristalsis of the 
portion of the colon between the obstruction and the caecum Rupture of 
the intestines in acute dilatation may occur For a more thorough con- 
sideration of the phenomena resulting from carcinomatous obstruction the 
reader is referred to the section on Intestinal Obstruction 

Adhesions — In the majority of cases of carcinoma of the intestine of 
some duration, adhesions are found between the peritoneal covering of the 
area involved and some other portion of the peritoneum They may bind 
the intestines to the abdominal wall, or bind coils of intestines to each other 
or to any of the abdominal or pelvic viscera with wdnch they may come m 
contact Fiequently the adhesions are not limited to the region of the 
cancer, but involve areas for some distance surrounding it, and at times 
the adhesive process produces a fusing or matting together of the entire 
abdominal and pelvic contents 

Perforation — Perforation into the general peritoneal cavity may occur 
w'hen the destructive processes in the carcinoma are so rapid as to prevent 
the formation of adhesions More common than this form of perforation 
IS perforation into a w'alled-off sac of the peritoneum or into one of the hollow 
abdominal or pelvic viscera In this case there is always first a binding down 
of the carcinomatous intestine to the portion concerned, and subsequently 
a peiforation The lupture and the resulting fistula may be between tw'O 
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portions of the intestines, or bet\\ een the intestine and the stomach, bladder, 
or uterus Even perforation of the abdominal wall may occur so that a 
fistula IS established between the intestine and the external surface of the 

'^^Peritonitis —From ivhat has been said above, it is seen that a generalized 
peritonitis may result when perforation occurs into the general peritoneal 
Lai ity or a localized peritoneal abscess form ivhen perforation occurs into 
a wallcd-oft portion of the peritoneum Peritonitis, either general or local- 
ized, may, however, occur when there is no actual perforation It results 
III ail probability from increased permeability of the degenerated carcino- 
iii.itous wall, permitting organisms to penetrate from the lumen of the bow'el 
into the peritoneal cavity Chronic adhesive peritonitis is included above 
under the discussion of adhesions 

Metastasis — ^Tlic commonest seats of the metastases from intestinal 
carcinoma are the lymph nodes, hvei, and peritoneum There is some differ- 
ence of opinion as to the frequency of metastasis, especially from the large 
intestine hluller, Hausmann, Maydl, and Rupp claim that metastasis to the 
Ivinpli glands occurs late m carcinoma of the large intestines, and especially 
tile rectum, wdiilc Hauser and others have found it early The difteient 
Aarietics of carcinoma give rise to metastases more or less consistently to 
different regions Medullary and simple carcinomata usually occasion 
metastasis to lymph nodes, especially to those in the region of the primary 
growth, while the scirrhous form is more prone to invade the liver, and colloid 
carcinoma show’s a marked tendency to involve the peritoneum by direct 
extension as well as metastasis 

Symptoms. — As carcinoma in the different portions of the intestin.il 
tract gucs rise to essentially different groups of symptoms, the clinical 
features will be dealt with according to the location of the grow’th 

Oaicmoma of the Duodenum — ^Tlic average age at w’hich carcinoma of the 
duodcmiin occurs, according to the statistics of Rolleston based on 53 cases, 
IS 51 6 ^cars It is rather more fieqiient in males than in females Of 54 
easels, 11 were males 

Carcinomata of the duodenum can be classified, according to their location, 
into those of the first or supeiior horizontal portion, those of the second or 
desocnduig portion, and those of the third or infeiior horizontal 23 ortion 
Morcoior, the simptoms usually differ materially according as the tumor 
IS located in one or another of these portions These differences are depend- 
ent jiriinanh upon the scat of the tumor in its relation to the papilla of 
\ atcr, .ind as this is situated in tlie descending portion, the aboi e classifica- 
tion holds good from the standpoint of the symptomatology as well as of the 
aiiatoniiral location On account of this relationship between the seat 
o t 1 C tumor and the symptomatology. Boas has proposed the use of the 
terms suprnpapdlan , circumpapillary , and infrapapillary carcinoma 

Supra pa pit la rif carcinoma presents m a general waj the symptoms of 
t.irciiioni.i of the mlorus, especially tliose tliat are due to the purely mechan- 
un effects of the obstruction m the latter There is dilatation of the stomach 
stagnated contents At times the lomitiis contains 
fn .. 1,. a JLn gastric mucous membrane is not iny oh ed in the carcinoma, 
oilier nr,^rl^i prcscnt and consequently lactic acid and 

the nv lnw, fermentation are not present as they are in carcinoma of 
p lorus \ccording to the Fenwicks, a tumor is palpable in 60 per 
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cent of the cases When palpable it is lound to be less movable than 
carcinoma of the pylorus and is situated more to the right Despite these 
points of differentiation from cancer of the pylorus, the diagnosis is ah ays 
a diffieult and frequently an impossible one 

Circumpapillary carcinoma or carcinoma of the second portion of the 
duodenum may present somewhat different symptoms depending upon 
w hether the grow th involves the papilla or not If it does not, the symptoms 
are either those of carcinoma above or below' the papilla When, how'ever, 
as IS usually the case, the papilla is involved, more characteristic symptoms 
present themselves The symptoms of pyloiic obstruction may be piesent, 
but in addition there are the symptoms of obstructn e jaundice The stools 
are clay-colored, the tissues and urine deeply bile-stamed, the liver enlarged, 
usually tender, and digestive and other disturbances dependent upon the 
obstruction to the flow' of the bile and pancreatic juice present themselves 
These symptoms, how'ever, are usually not constant, for with the occurrence 
of ulceration the obstruction may be partially relieved and the escape of 
the bile made possible Subsequently, how'ever, the obstructive symptoms 
again piesent tiiemselves, perhaps to be follow'ed by another intermission 
The ulceration gives access to an ascending infection of the biliary channels, 
so that a suppurative cholangitis may supervene, as indicated by an increase 
in the size and tenderness of the liver, chills, fever, and leukocytosis 

The severity of the gastric symptoms is dependent upon the degiee of 
the stenosis caused by the cancer If the grow'th should extend tow'ard the 
pylorus and at the same time ulceration m the neighboihood of the papilla 
occur, the symptoms of suprapapillary carcinoma w'ould supervene Simi- 
larly, if the grow'th extended tow'ard the third portion of the duodenum, and 
ulceration about the papilla occurred, the symptoms of mfiapapillaiy car- 
cinoma would present themselves In many of the cancers m this location, 
and especially m those in which obstructive jaundice is the predominant 
feature, the differentiation from carcinoma of the ampulla of Vater oi of the 
lower end of the common duct or of the head of the pancreas is extremely 
difficult The occurrence of intermissions in the jaundiee and the devel- 
opment of a suppurative cholangitis speak strongly for cireumpapillary car- 
cinoma When a tumor is palpable it is felt as an immovable, hard mass 
deep m the right hypochondriac region near the midline Either diarrhoea 
or constipation may be present, and naturally, in the course of time, ansemia 
and cachexia supervene 

Infrapapillary carcinoma characterizes itself by the symptoms of gastrie 
obstruction associated w'lth the vomiting of bile and panereatie juice The 
regurgitation of these fluids into the stomaeh neutralizes the acidity of its 
secretion, so that, although no free acid is found, the combined acidity may 
not be greatly decreased The presence of the pancreatic secretion may be 
determined by its lypohtic action as w'ell as its proteolytic action m alkaline 
media The tumor is at times palpable as a firm immovable mass near the 
midline 

Caremoma of the Heum and Jejunum — Carcinoma of the ileum and jejunum 
presents symptoms for the most part similar to those of the first portion of 
the colon There is constipation or alternating constipation and diarrhoea 
More or less definite symptoms of obstruction may present themselves, 
but these are not so frequent or marked as in cancer of the colon, on account 
of the more fluid contents of the bow el in the small intestine Pam is one of 
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the mo‘>l constant sjinptoms, and it is frequcntl> of a coliclcv character 
It IS loss dohintch localised than is the pain of carcinoma of the large bonei 
Ocfiill blood IS almost always present in the stools, and at times visible 
blood a])pc.irs Occasionalh large hemorrhages occur Although m some 
(,is(s the tumor can be felt, this is bt no means a constant phenomenon 
IMitn It can be felt it is characterised by its great movabihty unless it has 
1)0(11 bound down bi .idhcsions On account of this great movabihty it is 
(*\trcincb prone to prolajise and is consequent!}’ not infrequently found m the 
lower .ibdomen or the jjcIms Cachevia and anaimia sooner or later make 
llioir appearance As a rule, these symptoms arc moie marked than m 
carcinoma of the large intestine for, other things being equal, the nearer a 
( ucmoina of the intestine is to the stomach, the moic profound are the 
cachexia and anieinia 

Caremoma of the Colon — Pam is a frequent but not ln^arlable symptom 
of c.ircmoina of the large intestine Some cases run almost their entire 
course, e\en to the dcxclopmcnt of a palpable tumor and marked cachexia 
without the occuricncc of pain The majority of cases, howexer, manifest 
some degree of pain during the course of thfe disease It ma}’ xary from a 
X ague sense of chscoiiifort to a s^ mptoni of great sex crity, but seldom becomes 
(Xlieine until obstniction becomes marked or absolute Early in the 
condition the patient occasional!} complains of diffuse abdominal pam xxith- 
out definite locali/atioii Frequently accompanying this is a sense of pressure 
or driggmg m the abdomen Later the pain becomes more localized 
()(( isionallv the p.im is lofcned to distant parts, so that a patient xxith car- 
cmom.i of the cjccuin mav comjilam of pain in the left iliac fossa, or xuce 
xer*'.! This is a fact that should constantly be borne m mind m older to 
ax Old cirors m localization m case operation be undertaken Another 
confusing plienonu'iion that is at times met xxith is referred pain extending 
along the course of the anterior crural or sciatic ncixes and due to pressure 
on the mtra-ahdommal jilcxuscs 

The xarietx of jiam that is of greatest significance m the diagnosis of car- 
tmoma of the intestine is colic The attacks of colic aic due to the progres- 
sive stenosis ind the consequent distention and tonic peristaltic actixity of 
the intestnus ahoxc the stenosis Not infrequently these paroxj’sms consti- 
tute the first sxinptom of xxlnch the patient complains Generally the pain 
IS diffuse tlironghoiit the abdomen, although occasional!} the patient de- 
s( ribes it as more or less localized It mai be that the patient refers the 
onset of these jnroxx sms to the eating of some indigestible article of food, 
to i xposuro or to some slight trauma, and in all probability these factors 
mix plax '•ome part m tlic condition in inciting actixc peristalsis At times 
a ( ithirlK liriiiffs on the first piroxxsm of colic The pam may be felt 
bx the p itieiit to move from one position to another until it comes to an abrupt 

tirmmition with a violent crimp, indicating the location of the obstructive 
grow th ® 

\ feitiirc that practicallv alxxaxs accompanies these attacks of colic is 
niiistijiition It ]s one of the most constant and frequent!} one of the 
( irlust ''' of intestinal caremoma, and its occurrence m an indxidual 
lyst inuidlo life should alxxaxs excite one’s suspicion It is progicssixe in 
(ii iriofcr. not It IS occision illx interrupted bx periods of normal actixit} of 

e howiu I 10=0 interruptions are sometimes due to ulceration of the 
or rii-iabhdiing the lumen that hid prcxiouslx been stenosed, and con- 
xoi \ - ai 
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sequently such periods may be accompanied by the appearance of blood, 
mucus, and pus m the stools Relief of constipation may, however, be due 
also to a more fluid condition of the intestinal contents at certain times 
Again, periods of diarrhoea are by no means infrequent m the course of 
intestinal cancer This diarrhoea is a natural result of the catarrhal inflam- 
mation that nearly always accompanies the caremoma 

Tumor — Of all the symptoms of carcinoma of the intestines, a palpable 
tumor IS the most reliable and the most important Its detection is not, 
however, essential to the diagnosis Some cases run their entire course 
without the development of a palpable tumor at any time In the majority 
of cases, however, careful and repeated examinations will reveal a mass in 
the course of the intestines Naturally the ease with whieh it can be de- 
termined will depend upon many factors, such as thickness of the abdominal 
walls and the presence of gaseous distention oi aseites The tumor may 
vary in size from that of a large nut to that of a child’s head In consistency 
it contrasts markedly with the surrounding abdominal contents, frequently 
feeling as Arm as cartilage It is round or iriegular in form and its surface 
may be smooth or nodular The infiltrating tumors, when they involve 
extensive areas of the bowel, give the impression to the palpating hand of a 
thick, solid cord When a tumor is very small, percussion ovei it elicits 
a note not differing from that of the surrounding intestines The laiger 
tumors are usually dull to percussion Piessure usually causes more or 
less tenderness, which is proportionate to the degree of spontaneous pain 
The movability of caremoma of the large intestine, unless it be bound down 
by adhesions, is one of its most characteristic features This is especially 
true of carcinoma of the transverse colon and the sigmoid, but almost equally 
so of carcinoma of other portions of the large bowel 

A condition intimately associated with the tumor of intestinal carcinoma, 
and prone to cause confusion with it, is the tendency to fsecal impaction above 
the point of obstruction It is not unusual for this faecal mass to become 
so inspissated and compact as to cause the greatest difflculty m differentiating 
it from the carcinoma and lead to great misconceptions of the size of the 
growth Usually, however, the consistency of this faecal mass is more 
doughy than that of the caremoma, and unless the stenosis be complete, 
laxatives and enemata may speedily clear up the question Other phenom- 
ena resulting from the stenosis that can at times be clearly observed are 
aetive peristalsis and distention of the portions of the bowel just above the 
caremoma They are, of course, both dependent upon the degree of the 
stenosis In patients with thin abdominal walls, in whom hypertrophy 
of the intestines has occurred above the stenosed area, active peristaltic 
waves are frequently visible and at times serve as a means of localizing 
the growth In caremoma of the csecum the peristalsis of the small intestine 
IS seen in the central and lower portions of the abdomen, Avhile m caremoma of 
the lower portion of the colon these movements are seen m the course of the 
large bowel 

Gaseous distention, as a result of the stagnation of the intestinal contents, 
IS at times so general that the portion involved cannot be determined by 
physical examination In other cases, however, this distention is limited 
to the segment immediately above the carcinoma, and its observation is 
then of considerable value in the determination of the seat of the grovth 
If the distention is found to extend as far as the sigmoid, this would point 
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to the latter portion being the seat of the involvement, whereas if only the 
transverse and ascending portions of the colon are distended, the local- 
ization ^^ould in all probability be at the splenic flexure In carcinoma 
of the hepatic flexure the ascending colon would be the natural seat ot 

the distention n 

The macroscopic and microscopic characteristics of the iseces occasionally 

furnish valuable information of the possible existence of a carcinoma of the 
large bowel The form of the fzeces is dependent upon the degree of the 
stenosis affected by the carcinoma When the carcinoma is low^ down and 
the stenosis is of high degree, the faeces are generally of small diameter and 
either circular or ribbon shaped, or rudely rectangular m cross-section 
Blood, pus, and mucus, either macroscopically or microscopically visible, 
are of themselves nowise diagnostic of carcinoma, but they are indicative 
of an ulcerative process m the intestines and consequently, m conjunction 
with other features suggestive of carcinoma, they present valuable con- 
tributory data Blood, either visible or occult, and pus are derived from 
the ulcerated area itself, while the mucus is a product of the catarrhal mflam- 
mation of the neighboiing mucous membrane Blood may be present even 
w'hen ulceration has not occurred In such cases it proceeds from small 
erosions of the mucous membrane, sometimes the result of the mechanical 
irritation of the faecal masses Pus is always an indication that ulceration 
has occurred The association of pus and blood is of considerable diagnostic 
significance, for they occur together only m the most severe forms of intestinal 
ulceiation Shreds of tissue with the histological features of carcinoma 
may be present, and are, of course, of the greatest diagnostic significance 
They are, of course, present only wdren ulceration has occurred 
Cachexia and ansemia are constant features of the later stages of carcinoma 
of the large bow^el They do not differ from the cachexia and ansemia of 
carcinoma in general, but are usually of later development m carcinoma of 
the large intestine than m carcinoma of the small intestine or stomach 
The anaemia of intestinal cancer presents the type of an intense secondary 
anaemia 

Complications — In addition to the above-mentioned symptoms, some 
or all of which are common to most carcinomata of the large intestine, 
various phenomena may occur which are the direct results of the carcinoma 
Acute intestinal obstruction may occur at any time m the course of the 
disease It may be the yesult of kinking by bands m the neighborhood of 
the carcinoma, or of volvulus or intussusception induced by the growth, 
oi of the impaction of a foreign body m the partially stenosed lumen, or of 
the simple paralysis of the bowel above the stenosis Peritonitis may result 
fiom rupture or from direct extension through the ulcerated intestinal w'all 
A localized peritoneal abscess may occur wdien adhesions have formed around 
the site of the peritonitis Carcinomatous peritonitis resulting from the 
metastasis of an intestinal carcinoma to the peritoneum wull be considered 
under diseases of the peritoneum Perforation of a carcinoma of the large 
intestine into another hollow abdominal viscus occasionally occurs Per- 
toration of a carcinoma of the transverse colon into the stomach forming 
a gastrocolic fistula can be recognized by tlie presence of feecal vomiting and 
cliarrhma m which the stools contain undigested food particles Perfora- 
lon into another portion of the intestine may occur, and it is a peculiar fact 
ii per oration of a carcinoma of the laige intestine is more prone to occur 
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into another portion of the large intestine than into the small intestine 
Perforation into the bladder can usually be recognized by the discharge of 
fecal elements with the urine 

Treatment — When feasible, surgical treatment is employed, whether 
It be for removal of the growth or to overcome the results of stenosis When 
surgical intervention cannot be resorted to, much can be done for the relief 
of the patient The principal object to be attained is the prevention of fecal 
accumulation above the tumor It is the mechanical and toxic effect of this 
accumulation that produces many of the symptoms from which the unfor- 
tunate patient suffers Of the means that we have at our contiol to guard 
against it, the most important is the administration of such foods as contain 
a minimum of waste material, and in such form as to be most easily digested 
and absorbed Small doses of laxatives may be frequently administered, 
and their action may be furthered by the occasional employment of oil 
enemata Should there be much meteorism, intestinal antiseptics may 
be employed with advantage 


SARCOMA AND LYMPHOSARCOMA OF THE INTESTINES 

Although sarcoma and lymphosarcoma are histologically of entirely 
different structure, the nature of their involvement of the intestines and the 
resulting symptoms are so alike as to warrant their consideration together 
Sarcomatous and lymphosarcomatous involvement of the intestines is much 
rarer than carcinomatous Wheieas, among the autopsies in the General 
Hospital of Vienna from the years 1882 to 1893, 243 carcinomata of the in- 
testines were found, there were but 3 cases of saicoma of the intestines and 
9 cases of lymphosarcoma In Bern 41 cases of carcinoma of the intestines 
were found to 1 of sarcoma In contradistinction to the more frequent 
involvement of the large intestine as contrasted v ith the small intestine by 
carcinoma, sarcoma and lymphosarcoma involve the small intestine at least 
equally as frequently as they do the large intestine Of 32 cases of in- 
testinal sarcoma selected by Krueger, 16 were of the small intestine and 16 of 
the large intestine In the 12 cases of sarcoma and lymphosarcoma men- 
tioned above as occurimg in Vienna, 8 involved the small intestine and 4 
the large intestine 

The various portions of the small intestine are apparently involved with 
about equal frequency In a series of cases collected by Libman, 15 were in 
the duodenum, 18 m the jejunum, and 14 in the ileum In the large intestine 
the rectum is most frequently involved, and next m frequency the ileocecal 
region Jopson and White collected 22 cases of sarcoma and lymphosarcoma 
involving the large intestine 

Lymphosarcoma apparently takes its oiigin from the lymphatic tissue of 
the intestinal vail and has a great tendency to involve extensive areas of the 
wall by a process of infiltration Sarcomata arise from the connective tissue 
of the submucous layer of the intestinal vail Histologically, the most 
frequent form is the small round-celled sarcoma, but large round-celled, 
spindle-celled, and mixed forms may occur These tumois also have a 
marked tendency to infiltrate extensn e areas of the bov el wall, but at times 
they are more globular m foim, vhen they may attain the size of a child’s 
head When they attain the latter proportions they frequently undergo 
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central softening, so as to give something of the impiession of cyst forma- 
tion Sarcoma and lymphosarcoma may occur at any age irorn infancy 
on, but are most frequent in those under forty yeais of age ihey are 

commoner m males than m females , ^ x n 

Syinptoms — The symptoms of sarcoma of the intestines diner matei tally 
from those of carcinoma In carcinoma the local symptoms predominate, 
and they are frequently determined long before constitutional symptoms 
manifest themselves In sarcoma, however, the local symptoms remain 
in the background, and usually attract attention long after the constitutional 
eftect ot the disease is noticed This difference is due primarily to the fact 
that there is not the tendency to stenosis of the bowel m sarcoma and lympho- 
sarcoma that IS present m carcinoma Sarcoma and lymphosarcoma in- 
vade the intestinal wall and early cause disintegration of its muscular ele- 
ments, so that, instead of producing stenosis, they tend to cause dilatation 
of the involved area Consequently, m the majority of cases there is marked 
wasting and amemia befoie the symptoms point to any extent to the intestines 
In a minority of cases the symptoms of obstiuction may occur as a result of 
the growth of the tumor toward the intestinal lumen, or the destruction of 
the muscular elements of the wall may lead to paresis and consequent ob- 
struction Pam and diarrhoea are occasional symptoms Blood, either 
occult or visible, may be found m the faeces, but aside from this the examina- 
tion of the stools reveals no characteristic features Occasionally fever as 
high as 101° and 102° is an accompaniment of sarcoma or lymphosarcoma 
of the intestines Local examination will, in the majority of cases, reveal 
a tumor Generally, this is in the nature of greatly thickened coils of intes- 
tines, but occasionally it is of a more circumscribed, globular nature, when 
it at times gives the impression of a thick-walled cyst The duration of 
the disease contrasts with that of carcinoma of the mtestmes, m the majority 
of cases of sarcoma or lymphosarcoma of the intestines the patient dies m 
from four to eight months after the onset of symptoms 
Treatment — Excision of the growth offers the only possibility of cure 
Medical treatment can be directed only to the alleviation of symptoms 


BENIGN TUMORS OP THE INTESTINES 

Benign tumors of the intestines are of rare occurrence In many cases they 
picsent no symptoms whatever, the first indication of their presence being 
tlieir observation at autopsy In othei cases they gn e rise to various symp- 
mms, bm these aie seldom characteristic enough to permit of a diagnosis 

The following varieties occur 

Adenoma —Adenomas are the most frequent benign neoplasms of 
the intestines The tumors take their origin from the glands of Brunner 
and Ivieberkuhn, and are usually either polypoid or papillomatous, more 
frcquentlv the former They vary in size from that of a pea to that of an 
orange 1 hej are usually soft, but at times of firm consistency On account 

thev are red and tend to bleed freely on manipu- 
h. reported a case in which 

adenom^f "" thousand tumors This condition of multiple intestinal 
adenomas is termed by Hauser “polyposis mtestinahs adenoma tosa ” 
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The tumois may be diffusely distributed thioughout the entire intestinal 
tract from the pylorus to the anus, but are usually most numerous in the 
colon and rectum In children, in Avhom they are relatively frequently 
found in the latter region, they tend to piolapse, and thus maj’^ become gan- 
grenous or give rise to serious hemorrhages Multiple polypoid adenomata 
of the large intestines have been especially studied by Quenu and Landal 
Not infrequently tliese adenomas give rise to carcinomas, Quenu and 
Landal found carcinoma in 20 cases of 42 tliey studied Weichselbaum 
observed a case in which a number of the polyps had undergone carcinoma- 
tous change Childe reported carcinoma of the rectum in three sisters, in 
tvo of whom the caicinomas were secondary to multiple adenomas 
Accoiding to Pelhzari and Heurteux, in rare instances the pedicle of a poly- 
poid adenoma has become atrophied and the tumor has been passed by the 
rectum Multiple polypoid adenomas are most frequently met with in 
children from four to seven years of age In 4 of the 13 cases reported by 
Post, the condition appeared to be hereditary, and Niewack has reported 
cases showing a family predisposition 

Lipoma. — Lipomas may be either broad-based or pedunculated, and 
either submucous or subserous They may be small or as large as a child’s 
head When they assume the latter proportions they frequently produce 
obstruction, somewhat smaller growths may induce intussusception They 
are found somewhat moie frequently in the large than m the small intestine 
Of 36 cases collected by Dewis, 19 were in the large intestine The sub- 
serous lipoma frequently develops from tlie epiploic appendages When 
pedunculated, the pedicle may atrophy and the growth may he free in the 
peritoneal cavity A submucous lipoma may become detached and may be 
expelled by the rectum Instances of this occurrence have been reported 
by Castelain, Albrecht, Link, and Paci 
Myoma — Myoma of the intestines is rare It occurs oftener in the small 
than in the large intestine and may be internal or external The former 
probably take their origin from the musculai is mucosa, the latter from the 
external muscular coat of the intestines Stemei, m his exhaustive analysis 
of benign tumors of the intestines, reported 19 cases of internal and 15 of 
external myoma The}" are more commonly found in the ileum and jeju- 
num than in the duodenum and large intestine These tumors may have 
a broad flat base and appear more as localized thickenmgs of the intestinal 
wall, or they may be pedunculated, thus taking the form of a polyp Occa- 
sionally there is an extensive distribution of fibrous tissue with the mus- 
culai tissue, when the term fibromyoma is applied to them 
Hemangioma and Ljnnphangioma — Hemangioma and lymphan- 
gioma are rare McCallum collected 6 cases of hemangioma of the small 
intestme They are usually cavernous as distinguished from telangiectatic 
hemangiomas, as a rule, they are small, flat, and multiple 

S 3 rmptoms — Benign tumois of the intestines may exist throughout the 
patient’s life ithout giving any indication of their presence On the other 
hand, they may present symptoms of a more or less deflmte character, and at 
times give rise to conditions of great severity In multiple intestinal poly- 
posis, hemorrhage and diarrhoea are the most frequent symptoms If the 
lesions are located m the colon and rectum, tenesmus may be associated 
The stools frequently contain large quantities of mucus As has been 
mentioned, the condition is most frequently found m children A rectal 
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examination m a case presenting the above symptoms should never be 
neglected, as not infrequently in these cases the diagnosis will be made 
by finding numbers of the polyps springing from the wall of the rectum 
In these cases the polyps are especially liable to constant irritation, and the 
presence of blood is a frequent symptom If, as not infrequently occurs, 
these adenomatous polyps undergo carcinomatous degeneration, the symp- 
toms of cachexia will later make their appearance 

In myoma, fibroma, and lipoma, hemorrhage and frequent stools, with 
mucus, may again be the predominant symptoms, but they occur much 
less frequently than m the multiple polypoid tumors above described If 
the tumor is small and situated above the rectum or sigmoid, it usually 
remains undiscovered If it is of larger size it may produce a slowly pro- 
gressne obstruction, or, by inducing intussusception, cause acute obstruc- 
tion Sterner records 7 instances of intussusception in 18 cases of large 
intestinal myoma When the tumor is of considerable size, it can frequently 
be palpated as a firm, nodular, rather freely movable mass If it is in the 
lower part of the large intestine and extends downward it may be palpated 
or seen in the lectum Angioma may give rise to extensive hemorrhages 
It IS impossible to make more than a presumptive diagnosis on the basis of 
intestinal hemorihages in an individual previously healthy, and in whom 
no othei cause for the condition can be determined 
Treatment — The internal treatment of benign tumors of the intestines 
IS limited to the treatment of the various symptoms When, however, the 
symptoms are of sufficient severity or when the tumors are situated in the 
rectum and are consequently of easy access, surgical treatment is warranted 
In case the tumor causes obstruction by occlusion of the lumen or by produc- 
ing intussusception, operation must be undertaken In an interestmg case 
reported by v Karajan, in which there weie symptoms of obstruction and a 
number of palpable tumors, the intestines were opened in five places and 
eight polyps removed, the patient makmg a complete recovery In case of 
hemorrhage of alarming seventy from angioma or other benign tumor, 
operation may be employed In those instances m which benign tumors are 
found in the rectum, even when they give rise to no symptoms, they should 
be removed on account of then tendency to undergo malignant change, as 
M ell as the possibility of their giving rise to dangerous hemorrhage 
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Occlusion of the mesenteric arteries by embolism or thrombosis constitutes 
a condition of considerable clinical importance In an analysis of 214 cases 
published by Jackson, Porter, and Quimby, m 1907, there were 197 instances 
111 V inch an accurate study of the anatomical details was obtainable Among 
tliese, 120, or 61 per cent , were cases of arterial obstruction, and 77, or 39 
per cent , of venous obstruction Embolism is considerably more frequent 

"/'‘j the former condition having been present m 63 of 83 cases 

studied by Gallavardm 


Etiology Embolism of the mesenteric vessels is usually due to the 
odgement of a portion of clot or fibrin dislodged from the endocardium, 
the vahes of the heart, or from some portion of the arterial system above 
t le mesenteric vessels Endocarditis and atheromatous conditions of the 
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aorta or of the trunks of the mesenteiic artcnes are the impoitant conditions 
antedating the embolism The mesenteric vessels may be atheiomatous 
without involvement ot the aorta oi of other vessels, and occlusion ot smaller 
branches may be caused by emboli dislodged from the lining of the vessel 
near its origin The embolus, finding its way into the smaller branches of 
the mesenteric aiteiy, obstructs tlie lumen and produces vaiious secondary 
results 

Thioiiibosis of the mesenteiic aiteries is liable to occui when there has 
been severe enteritis or mfective conditions of the intestinal tract, as a result 
of which bacterial invasion into the bloodvessels takes place Litten claimed 
that he had found tlmombotic occlusion of the arteiies as a consequence of 
diseased conditions of the arteiial lining, but the correctness of his observa- 
tion has been doubted Sj'philitic endarteiitis has also been claimed as 
a cause of thrombosis, as has direct abdominal injury 

Venous thrombosis may occui as the result of ciirliosis of the liver, throm- 
bosis of the portal vein, and othei conditions causing stasis m the portal 
circulation 

Embolism and thrombosis of the mesenteric vessels occui much more 
fiequently m men than in women Jackson, Porter, and Quimby found 
64 per cent m men and 36 per cent in women Over half their cases weie 
observed between the ages of thirty and sixty years 

Pathological Anatomy — The superior mesenteric aitery is affected 
much more frequently than is the inferior The occlusion may involve the 
trunk of the vessel oi one of the terminal blanches Sometimes it affects 
only the small terminals within the intestinal wall itself In the last-named 
cases, small ulcerations of the mucosa aie met with, as has been described in 
the section on Ulceration of the Bowel The results of venous tlirombosis 
are practically indistinguishable from those of arterial occlusion 

There may be a single occlusion of the tiunk vessel, or multiple obstructions 
of small branches In either case pathological changes occur m the mesen- 
teiy and bowel embraced in the distribution of the obstiucted vessel The 
mesentery and the boAvel become intensely engorged with blood, and assume 
a dark red and soon almost black color Hemorrhagic extravasations 
take place into the tissues, and exudations of hemorrhagic fluid into the ab- 
dominal cavity and into the lumen of the bow'el occur The w^hole lesion is 
practically a hemoirhagic infarction of the affected area The affected 
tissues may undergo rapid necrosis or gangrene, and perforative peritonitis 
may ensue In the majority of cases a line of demarcation is observed 
The affected bow^el must be considerably distended with gas, and in some 
cases gaseous accumulation has been found in the peritoneal cavity, the 
lesult of the action of gas-forming bacteria 

The mucosa may present small ulcerations m cases of obstruction of the 
minute terminals wuthin the wall of the intestine itself, w'hile m cases of 
more extensive occlusion larger areas of ulceration of the mucous mem- 
brane may be found Sometimes this takes a ring shape, surrounding 
the wdiole circumference of the bowel The mesenteric glands may be gieatly 
swollen, and the seat of hemorrhagic infiltration The mesentery may be 
greatly thickened by extensive mfiltiation with bood, constituting a veritable 
liEematoma 

The lesions are usually met wuth in the small intestine, which is supplied 
by the superior mesenteiic artery In the rare cases in which the inferior 
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mesenteric vessel is involved, the lesions are situated m the large boi\el 
P.irtial restoiation, through the development of a collateral circulation, has 

been observed in a fei\ instances . j 

Symptoms. — ^Ti\o groups of cases are distinguishable, an acute and a 
clnonic — the majority of the cases belonging to the former In these there 
IS sudden abdominal cramp or colicky pain, followed by nausea and vomiting 
The vomitus at iiist consists of the contents of the stomach, but very speedily 
becomes hemorrhagic Very soon diairhcea sets in, and also becomes of 
hemorrhagic character In other cases hemorrhage does not occur, and the 
symptoms aie practically those of an acute intestinal obstruction caused by 
the paralytic condition of the affected portion of bowel 
The patient’s temperature usually falls decidedly, he breaks into profuse 
perspnation, and fiequently sinks into more or less profound collapse 

111 some cases pam is wanting, and the earliest symptom may be a hemor- 
rhagic diairhcea Pam, however, is usually a conspicuous symptom In 
some instances the patient may suffei with repeated attacks of colicky pain, 
extending over a considerable period of time, without characteristic symp- 
toms of vascular occlusion In a case reported by Sclimtzler, the patient 
suffered for six months with almost daity cramp-hke pains, and with no other 
m.uked symptom except constipation In the more acute cases, whether 
of the liemoirhagic type or of the form suggesting acute intestinal obstruc- 
tion, intense abdominal pain of almost continuous character, or recurring 
in paioxjsms, is met with In over half the cases the pain is general 
In the others it is limited to one or another region of the abdomen Local 
tendeiness on pressuie may develop, and sometimes becomes extreme wdien 
pciitomtis has set in 

Hemorrhagic diairhcea is the most conspicuous and significant symptom, 
although it is not ahvays present The amount of blood sometimes becomes 
excessive, and usually there is rapid succession of movements each containing 
a consideiable quantity of blood When the hemoriliage is marked, the 
blood may be quickly passed and is only slightly altered In other cases, 
black, tarry nioiements and a highly offensive odor indicate a longer re- 
tention ivitliin the bow^el 

Distention of the affected area of the bowel sometimes develops rapidly, 
and general abdominal distention occurs in the cases in which intestinal 
obstruction is the impoitant consequence of the vascular occlusion In 
some instances a palpable tumor has been discovered in the abdomen, the 
mass being caused bj the infiltrated mesentery and bowel 
In the more chronic cases, ivhich include most of the instances of venous 
thrombosis, as w^ell as some cases of arterial occlusion, the onset may be 
insidious and the symptoms of a remittent type At times there are no 

abdominal symptoms of any sort, or, at most, vague and indefinite manifesta- 
tions 

The climral course of the condition may be exceedingly rapid Jackson, 
1 orter, and Quimby found, in their analysis, that 20 per cent of the cases of 
either artciial or lenous occlusion had a duration of but tw^enty-four hours, 
anci lb per cent and 22 per cent of the \ enous and arterial cases, respectively, 
a duration of but two days In 8 and 10 per cent , respectively, the dura- 
tion was three dais Of the prolonged cases, those due to venous closure 
Slowed gradual and continuous progression, wLile the arterial cases were 
more apt to present interrupted attacks 
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In the very acute cases, after the initial pain and vomiting, rapid disten- 
tion of the abdomen, cessation of peristalsis, and speedy death, following 
symptoms significant of absolute intestmal obstruction, mark the course of the 
disease 

Diagnosis — The rules laid dowm by Gerhardt are still followed with 
advantage (1) There must be a souice of embolism (2) Copious 
intestinal hemorrhages unexplained by organic disease of the bowel or by 
portal obstruction (3) A rapid and maiked fall of the temperature (4) 
Moie or less severe colicky alidominal pains (5) Distention of the abdo- 
men and the accumulation of free abdominal fluid (6) The occurrence of 
embolism elsewhere, before or simultaneous with obstruction of the mesen- 
teric vessels (7) The discovery of a palpable mass (mesenteric hsematoma) 

Portal obstructions without thrombosis may be indistinguishable from 
those in which thrombosis has supervened The difference is merely one of 
degree 

Prognosis. — With few exceptions, the disease terminates fatally In 
the statistics before quoted there are recorded 14 cases in wdiich the diagnosis 
seemed reasonably accurate and m which recovery ensued This favorable 
termination can occur only when a collateral circulation is speedily estab- 
lished 

Treatment — The treatment of tins condition is purely surgical Jack- 
son, Porter, and Quimby refer to 47 cases in which an exploratory laparotomy 
vas undertaken The mortality in these cases was 92 per cent Four 
patients recovered 

ARTERIOSCLEROTIC INTESTINAL DISTURBANCES 

Certain painful conditions of the intestine are occasionally met with in 
the aged and arteriosclerotic, and are of some importance on account of 
their simulation of organic or mflammatory disease of the bowel The 
onset may be abrupt, like that of acute intestinal disturbance, and pain 
may be severe Usually there is constipation, and sometimes this is obsti- 
nate Later, and especially after the use of laxatives, diairhcea may set in 
Localized soreness or tenderness may be discovered, but there is rarely 
marked rigidity of the muscles The nature of these conditions is uncertain 
In some cases, doubtless, obstructive conditions of the circulation play an 
important pai t In a case under the observation of the writer, after a number 
of attacks, death occurred from a severe paroxj'sm with obstinate constipa- 
tion, which was followed by the development of uriemia At autopsy a 
paitial obstruction of a branch of the superior mesenteric artery was found, 
and the section of bowel supplied by this was intensely engorged with blood 
There was not complete obstruction, and no actual hemorrhagic infarction 
Ortner has referred to cases somewhat resembling this, under the title of 
Intermittent Angioscleiotic Dysphagia of the Intestines He suggests the 
resemblance to intermittent claudication, and refers particularly to the 
inteimittent character of the symptoms 

MUCOUS COLITIS 

Definition. — ^The term mucous colitis is applied to a condition in which 
the patient suffers v ith various symptoms of disturbance of the stomach and 
bovels and with the regular or pei iodic discharge of masses of mucus or 
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mucomembranous shreds or casts of the bowel The terms membranous 
colitis, tuhdar diarrhoea, mucous colic, and mucous diairhosa have been 
applied^ and sometimes, although with insufficient justification, a distinction 
has been drawn between these as being different forms of disease It is 
possible to distinguish cases m which mucous or membranous diarrhoea 
occurs as an independent affection and those m which it is secondary to some 
other disease of the bowel, but there is no fundamental difference between 
the cases m which a discharge of masses of gelatmous mucus occurs and 
those in which membranes or casts of the bowel are met with 
Etiology — The disease is most common in the middle period of life — 
that is, between thirty and fifty years, but it sometimes occurs in children 
or those below thirty years, and occasionally persists after fifty years It 
IS more common in women than in men, the proportion probably being 
5 or 10 to 1 The disease affects a person of a better station of life more 
frequently than the poor, and is commonly associated with a nervous tem- 
perament or with distinct nervous disease Not rarely it develops m hystei- 
ical or neurasthenic women, particularly if they have suffered with dyspeptic 
symptoms and constipation It may follow after other forms of intestinal 
disease, the secondary variety being a frequent accompaniment of such 
diseases as chronic appendicitis, partial intestinal obstruction, dysentery, 
tumois, and long-standing constipation 
The direct cause of the disease probably varies greatly Nutritional 
conditions such as are met with m those of reduced strength and those having 
nervous diseases, seem to play a predisposing role Some authors regard 
the condition simply as an intestinal neurosis wuth excessive mucus formation 
{myxoneurosis) Recently it has been claimed that certain bacteria play 
a part in the causation, among other organisms being the Bacillus coli com- 
munis A variety of membranous colitis, probably properly distinguishable 
from that now under consideration, occurs m association with conditions of 
general infection or septicopyaimia In these circumstances a more or less 
widespread membranous colitis of diphtheritic type may occur 
Pathological Anatomy — The characteristic feature of this condition 
IS the formation of excessive quantities of mucus These may occur as 
masses or balls of gelatinous character, which may be discharged as such 
or mixed with bro^vnlsh, fsecal matter of liquid, semihquid, or even solid 
consistency, or, more characteristically, the mucus may attach itself to the 
wall of the bowel m the foim of more or less tenacious and lammated mem- 
branes, which may subsequently be discharged as skins, shreds, long tape- 
like bands, or even casts representing quite accurately a mould of the bowel 
Probably the commonest form is that in which the skins or shreds of mem- 
brane are discharged in masses or mixed with soft or liquid fmcal matter 
ISot rarely these present the appearance of segments or longer portions 
^ tape-n orms, and are quite commonly mistaken for these by the patients 
On careful examination, the shreds or casts are found to be somewhat 
laminated, and maj show depressions corresponding with the openings 
of the glands of the mucous membrane Epithelial cells may be found 
clinging to the outer surface The mucous membrane itself may present 
an inflamed appearance, but usually there is surprisingly little evidence of 
aiq structural disease of the bowel Often an atonic dilatation of the 
CO on is observed, but in other cases a firm toxic contraction of the bowel 
causes a narrowing of the lumen and an apparent thickening of the wall 
11 many cases there is an association of hemorrhoids 
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Ssonptoms • — The symptoms met with in this condition are gastric, 
intestinal, nervous, and nutiitional Usually the patient complains of some 
form of indigestion or dyspepsia The appetite is pooi and capricious, 
and the patient accustoms herself to greatei and greatei restriction of diet, 
as the result of attempting to find a dietary that ivill not cause discomfort 
Distention of the stomach, flatulence, hea^ mess, oi pain aftei eating, nausea, 
and othei gastric symptoms may occur Sometimes pionounced mani- 
festations of vaiious foims of nervous dyspepsia aie present 

Among the intestinal symptoms, constipation and the discharge of charac- 
teristic mucus- or membrane-containing stools, aie most important The 
majority of patients are constipated, and the dischaige of mucus or mem- 
brane occurs fiom time to time, attended with painful paioxysms of varying 
grades of severity In cases in wduch laige casts or abundant membranous 
shreds are passed, an attack of abdominal pain of gieat violence may 
precede this, suggesting some form of intensely acute mflammatoiy trouble 
Aftei the passage of the mucus or membrane the painful attack ceases, 
but a lawmess or soreness of the bow'el and abdomen is left which may 
persist for some time In the majoritj^ of cases, however, such painful 
paioxysms are exceptional, and not rarely the passage of the mucus or 
membiane is accompanied by a relief of vaiious symptoms that have 
previously been m evidence, such as intestinal distention, general abdominal 
discomfort, depression, low sprits, etc Occasionally instead of constipa- 
tion, the patient suffeis wath continued looseness of the bow'els and the 
passage of large quantities of mucus mixed wuth faecal mattei 

On examination, the abdomen is found distended or scaphoid Pre- 
ceding attacks, there may be increasing distention of the colon, which 
later gives place to a contracted oi scaphoid condition , but in many instances 
distention is wanting at all times, and on direct examination the colon is 
found contracted as a hard tube It may be possible to palpate the ascending 
and descending colon and th^ sigmoid flexure tliroughout the greater part 
of then course The transveise colon is less commonly palpable 
The patient may for a long time suffer wuth gastric and vague intestinal 
symptoms and constipation, and may become increasingly nervous, before 
the characteiistic syrajitoms of mucus- oi membi ane-formation develop 
In such cases the mucous colitis is probably a secondary development 

Sometimes when shreds of membrane or casts are passed theie may be 
a certain amount of blood stieakmg the membranes, and m exceptional 
instances a considerable quantity of blood may be discharged 

The nervous manifestations of tlie disease are usually stiikmg It is 
difficult to deteimine to Avhat degree these are the result of the condition, 
lathei than the predisposing cause of it Nearly all patients that suffer 
with this condition are depressed, gloomy, nntable, and of low’^ vitality 
Distinct hypochondriacal tendencies may be marked, and sometimes the 
patient becomes actually melancholy Reflex nervous disturbances of 
various sorts may occur, such as iveakness and irregularity of heart action, 
neuralgias, headaches, attacks of migraine, etc 

The nutritional condition of the patient corresponds wath the state of 
the gastro-mtestinal tract and of the neivous system Most of the patients 
suffering wath this condition are thin or emaciated, and many become pro- 
gressively more so wath its persistence Sometimes, however, typical and 
progressive mucous colitis may occur m neurasthenic or hysteiical subjects. 
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\\ho sho\\ no loss of ^\ eight at all commensurate ^Mth the gastric and in- 
testinal disturbance 111 ,o 

The patient presents an appearance of aniemia, mIucIi, howevei, is 

frequently dcceptne, since an examination of the blood maj^ reveal a piac- 
tically normal condition 

Complications. — Various abdominal and other conditions may occur 
as complications In some cases the passage of intesti'iml sand is observed 
This picsents itself as a reddish deposit, resembling brick-dust, or as a grayish 
or while povder, vhich consists of phosphate and oxalate of calcium with 
magnesium and iron A small amount may be passed ith each movement, 
or 'Tonietimcs large quantities mav be discharged fiom time to time 

In some eases intense soiencss of the bonds and probably actual ulcera- 
tion result from the separation of firm, membranous formations In these 
cases the passage of the membrane may be preceded by painful parox- 
ysms of great violence, and may be attended with the discharge of small 
oi laige quantities of blood After the cessation of the attack, local soieness 
in the left side or general abdominal tenderness may persist for some time 
Various disorders of the pelvic organs occur in women suffering with this 
disease, among others, endometritis, menstrual irregularities, dysmenor- 
rhoea, and neuralgic affections localized in the pelvic region Occasionally, 
membranous dysmenorrhena and membranous cystitis have been found 
combined with membranous colitis Displacements of the intestines, enterop- 
tosis, may result from this disease, or, m other cases, may predispose to it 
Among the nervous conditions associated nith membranous colitis aie 
hysteria, neurasthenia, hypochondriasis, various forms of neuralgia, pulsating 
aorta, and profound depiession of indefinite character 
Secondary mucous or membianous colitis associated with organic diseases 
of the bond, such as chronic appendicitis, adhesions, dnerticula, and 
tumors or strictures, ma'\ be indistinguishable from the primary variety 
Usually, howevei, the organic conditions named serve to localize the symp- 
toms and indicate the association In all the conditions mentioned the 
amount of mucus formation is comparatively slight, and is suggestive of a 
limited area of disease In the less-marked cases there is merely the presence 
of a small amount of mucus preceding, attending, oi following the passage 
of oidinaiy frecal matter In more severe grades and generally m the 
later stages, more extensive involvement may occasion large quantities of 
mucus and membrane formation 

Prognosis — ^Mucous colitis is essentially a chronic disease, v Inch 
tends to continue and increase, although it is not often directly fatal The 
general health mai be so greath undermined and nervous vitality so impaired 
tliat the patient falls a pre> to othei conditions A large proportion oi cases 
(pel haps 60 per cent ) eientuallv mipiove to such an extent that, although 
the health of the uidnidual mai be permanently impaired, the actual 
disease no longer manifests itself In other cases the disease persists with 
more or less unabated intensity up to the time of death Under continuous 
treatment some lInpro^cment is usually obtained, but the chromcity of the 
aflcction IS such that fcii patients continue the treatment long enough to 
obtain the full result possible 

general hygiene and the diet are the most important 

ire ’^1 Outdoor exercise and suitable occupation 

are essential The majoriti of patients suffer from a sedentary life and a 
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lack of suitable occupation Not rarely, forced exercise may bring about 
decided relief, particularly in those cases in winch general nervous depression 
has been augmented by lack of occupation 

The diet should be ample and varied The patient’s tendency is to re- 
strict the dietary more and more, and finally confine herself to articles that 
are largely absorbed and leave little residue, thus favoring increased con- 
stipation The first efiPect of a more ample diet may seem to be an increased 
irritation, and therefore increased mucus formation, but latei, the in- 
creased strength obtained from a more adequate supply of food and the 
direct effect of the unabsorbed residue upon the bowel itself appears to be 
wholesome No general rule can be applied to all cases Some undoubtedly 
improve under restriction of diet to liquids, semisohds, and predigested 
foods, but m general the plan comprising a bulky diet is preteiable A 
change of scene may contribute largely toward making conditions better, 
and when distinct causes for nervous depression aie discoverable, these 
should be remedied 

It IS important that the intestinal drainage should be maintained, and 
when constipation is marked some form of laxative is helpful In many 
cases the occasional administration of castor oil relieves the patient for 
some time, and may have a lasting beneficial effect In some, the adminis- 
tration of very small doses of castoi oil several times daily, in combination 
with such intestinal antiseptics as salol, betanaphthol, guaiacol carbonate, 
and calomel in fractional doses, may be beneficial Now and then it is 
advisable to administei some form of saline purgative or to use medicinal 
waters for the same purpose 

When the condition seems to affect the lower bowel, colonic douches with 
simple saline solution, or with water containing fluid extract of hamamelis, 
small amounts of quinine or nitrate of silver (1 to 5000), may have a bene- 
ficial effect. It is rarely desirable, however, to persist m direct colonic 
medication or flushing, as too long a continuance of this plan of treatment 
may cause a return of the symptoms, and even an aggravation of them Some 
patients are helped by the gentle injection into the colon of ten or twelve 
ounces of olive or cotton-seed oil at bedtime, to be retained during the night 

In some cases, active treatment of the gastric digestion may prove helpful 
Increasing doses of nux vomica m combination vith bicarbonate of soda, or 
the use of digestives, such as pepsin or pancreatm, may be beneficial 

Local treatment of the abdomen is useful m some cases Abdominal 
massage given by a skilful manipulator, external or mtia-mtestinal elec- 
tricity, and high-frequency curients have sometimes been used nith ad- 
vantage Recently, Wright and others have treated patients by vaccina- 
tion with killed cultures of the Bacillus coh This method, howevei, rests 
upon no certain foundation 

Surgical measures have sometimes been used with advantage Occasion- 
ally the removal of a chronically inflamed and adherent appendix has been 
followed by remarkable improvement Some obstinate cases have been 
treated by attaching the tip of the appendix to an abdominal opening and 
flushing out the bowel daily, or at stated intervals In other cases an artificial 
anus has been made m the right iliac region, and has been used to flush the 
colon thoroughly The seriousness of such an operation and its general 
objectionable features militate against its frequent employment It has also 
been suggested that the ileum be anastomosed with the rectum 



CHAPTER VII 

DISEASES OF THE PERITONEUM 

HUMPHRY DAVY ROLLESTON. MA, MD (Cantab), FRCP 

Introductory — ^The peritoneum is a serous sac of extensive dimensions, 
in fact, when all its reflections and fossie are taken into account, its 
superficial area is but slightly less than that of the skin In the female 
It differs from all other serous cavities m that its potential cavity opens 
indirectly externally through the Fallopian tubes, but m the male it is 
completely shut off from the exterior 
The peritoneum has remarkable poAvers of absorption both by the lym- 
phatics and bloodvessels, as is shown by the experimental obsen^ation that, 
III a dog or rabbit, fluid equal to 10 per cent of the body weight of the 
animal can be absorbed from the peritoneal cavity in half an hour Fluid 
and soluble substances are conveyed away by the bloodvessels, whilst, m 
addition, the lymphatics Avith the aid of phagocytes carry off insoluble 
bodies, including microorganisms It was formeily thought that the peri- 
toneal cavity was m direct communication with lymphatic vessels by open 
apertures or "stomata,” and that it Avas an appendage of the lymphatic 
system or an immense lymph space Muscatello^ and MacCallum,^ hoAA^- 
ever, liaA'e shown that the endothelial lining of the peritoneum is everyAA'here 
continuous and complete, and that there is no actual communication between 
its cavity and the lymphatics, through which its contents can be pumped by 
purely physical means, viz , the conti actions of the diaphragm 
It is true that the peritoneum covering the under surface of the diaphragm 
differs from the rest of the peritoneum in having a number of depressions 
or pits, formerly described as stomata or lacunae, opening into the lymphatic 
vessels, but in reality closed by a continuous layer of endothelial cells 
These cells, hoAi^CAer, by phagocytic action, play an important part in the 
absorption of solid particles, and Buxton® has sIioaati that bacteria injected 
into the peritoneal cavity of animals are immediately absorbed by the 
lymphatics of the diaplira^m and reach the general circulation in a few 
minutes When the endotnehal layer of the peritoneum is intact, micro- 
organisms are probably not absorbed by the bloodvessels, but damage to 
these delicate cells alloAAS rapid absorption of bacteria to take place, and 
hence sepliciemia may result The presentation of the endothelial lining ol 
the peritoneum is therefore of the greatest importance Buxton'^ believes 
that the onh path by which absorption into the system can take place is 
through the Ijmphatics of the diaphragm 

’ Virchow's Archiv, 1S95, cxlii, 327 
' Johns Ilophns Hospital Bulletin, 1903, xiv, 105 
Journal of Medical Research, Boston, 1907, Tn, 25 
Bnttsh Medical Journal, 1907, ii, 1421 
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In health, secretion of fluid, mainly by the great omentum, into the peri- 
toneal cavity and its absorption therefrom, is so evenly balanced that there 
IS ]ust enough fluid to keep the serous surfaces moist and free from friction 
In morbid conditions this state of equilibrium is disturbed and the amount 
of fluid may become excessive — ascites The pathological effects produced 
by drying of the peiitoneum are not so well known, it has been shown 
experimentally that it diminishes the power of absorption, and m practice it 
IS clear that it impairs the vitality of the peritoneum, since it readily splits 
or tears on handling Besides rendering the opposed serous surfaces moist 
and so preventing friction, the small amount of fluid plays an important part 
m the defence of the peritoneum against infection by exerting a bactericidal 
action 

The lymphatic trunks draining the peritoneal cavity run up into the thorax, 
especially to the anterioi mechastmal glands, Durham^ has shown that 
after experimental introduction into the peritoneum bacteria can be re- 
covered from these glands after an interval of only six minutes The 
peritoneum covering the diaphragm and the omentum is particularly active 
m this process of absorption, removing not only inert bodies but micro- 
organisms from the peritoneal cavity, the omentum is, further, a most im- 
portant factor in preventing peritonitis, since it removes microorganisms 
from the abdominal cavity before they can exert their pathogenic effect 
locally Thus, twenty-four to forty-eight hours after the injection of 
bacteria into the peritoneal cavity the omentum may have rendeied the 
peritoneum perfectly sterile, although cultures taken from the omentum 
itself or from the glands in the anterior mediastinum show the path by which 
absorption has been effected The omentum, as is well known, has a 
tendency to attach itself to any inflamed organ or possible souice of infec- 
tion, and thus to localize the peritoneal infection The absorptive powers 
of the peritoneum are diminished by the backward pressure of clironic 
venous engorgement, probably by lymphatic obstruction, and by less vigor- 
ous peristaltic and diaphragmatic movements In acute peritonitis with 
copious fibrinous and purulent exudate there is considerable interference 
with absorption, and these cases are, partly on this account, more favorable 
than those m which there is less manifest reaction The wide super- 
ficial area and the great absorptive power of the peritoneum explain the 
great gravity of diffuse peritonitis, which may thus be compared with an 
extensive burn of the skin Rapid absorption of virulent microorganisms 
m large numbers and their toxins may lead to a fatal result before there is 
any manifest evidence of peritonitis, this is the condition of acute peritoneal 
sepsis or infection 

According to Lennander^ the visceral peritoneum is quite insensitive to 
pain, while the parietal layer is extremely sensitive The reason why pain 
is produced by traction or tension on parts of the visceral peritoneum is that 
the traction is conveyed to the parietal peritoneum, which is especially sensi- 
tive to dragging, the pain of colic is due to distention of the bowel, bringing 
tension to bear on the parietal layer of the peritoneum at the back of the 
abdomen and thus affecting the nerves, branches of the intercostal or lumbar 
trunks, supplying it The pain of gastric ulcer, especially that excited by 

• loumal of Pathology and Bactenolgy, Edinburgh and London, 1897, iv, 338 

2 On the Sensibihly of the Abdomen, 1903, translated by A E Barker 
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takino' food, is probably due to peristaltic contractions of the organ leading 
to Ira^ction on the parietal peritoneum The deep tenderness on pressure 
III localised or universal peritonitis is due to inflammation involving the 
iiarictal layci, and tenderness in inflammatoiy conditions of the stomach, 
appendix, etc, depends on lymphangitis and extension of inflammation 
(o the parietal peritoneum The absolute insensibility of the viscCTal 
iitritoneum and abdominal visceia is seen in abdominal operations under 
(.ocainc Fuither, when inflamed, the visceral peritoneum is as insensitive 
as in health Kast and Meltm,‘ fiom experiments on animals, confirm 
tliesc tonclusions foi cocainif-ed animals, but find that m animals not undei 
(he influence of cocaine the sense of pain is piesent m normal oigans and 
tonsideiably increased in inflamed oigans, they theiefore suggest that the 
inscnsilnhty observed by Lennandei was due to the use of cocaine 

Cornpanson of the Penioncum with Other Sewiii Membianes — ^Like the 
other seious membranes the peritoneum is extremely resistant to the spread 
of inflammation flora the tissues of the body ■wall covering it It, however, 
IS often aflected, together with the adjacent pleuia and peiicardium, and 
infection and inflammation readity spread through the diaphragm Tins 
associated inflammation is spoken of as polyorrhymenitis, or multiple serositis, 
and may be acute oi chionic, but is more often localwed or at least partially 
circumscnbed than universal 


In common vitli the othei seious membianes the peritoneum suffers 
mainly fiom infections derived from the organs which it surrounds and pro- 
tects Thus, like the lungs and synovial membranes, it is often affectea by 
tubciculosis, because that foim of infection commonly attacks the intestines 
While unlike the pcricaidium, it may be regaided as immune to acute 
ilicumatic inflammation, which is not recognized as attacking any of the 
oigans co^e^cd by the pciitoneum, with the possible exception of the vermi- 
ioiiii appendix Like the other serous membranes, it may be infected by 
(he blood stream, but this heematogenous primary method of infection is 
subordinate in imiiortance to the local spread of infection in the large serous 
membranes In common vith other seious membranes inflammation of 


(lie pciitoneum has a great tendency to lead to adhesions 
Immunity — Like othei organs and tissues, the natural resistance of the 
lientoneuin \aries m individuals Different parts of the peritoneal cavity 
piobabli differ in their power of resistance, the pelvic peritoneum is thicker 
111 woman tlian in man, and it is possible that this has some influence m the 
comparatne immunity of the pehic peiitoneum to infection An attack 
of peritonitis leaves thickening of the affected area, even in the absence of 
aclhcsions, and thus mai to some extent account for the increased resistance 
to infection w Inch a past attack confers 
The defensn e pow ers of the peiitoneum are of great importance and con- 
sist 111 ( 1 ) TJie great absorptn e pow er of the peritoneum by means of w hich 
imading organisms are carried aw'ai before they can multiply in situ, pio- 
< ucc toxins, and so set up inflammation It should, how ever, be noted that 
(ins absorptn e power mai lead to a general infection or toxsemia ( 2 ) 
llie phagocitic action exerted bj endothelial cells, polymorphonuclear 
and other leukocytes, the endothelial cells are always at hand, and phago- 
c\ tes arc especially proiidcd by active proliferation of the cells covering the 


’ New 1 orl Medical Record, lOOG, Kx, 1017 


^ OI 1 — 32 
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omentum (3) The bactericidal and antitoxic power of the peritoneal fluid 
When occasion arises larger quantities of fluid are poured out 

It has been shown experimentally that injection of sterile fluids, nucleie 
acid, serum, and so foith, into the peritoneal cavity produces artificial 
immunity This method has been advocated m order to prevent operative 
infection in man The protection is generally believed to be due to the 
resulting accumulation of phagocytes m the peritoneal cavity Buxton 
and Tracj,^ however, believe that the protection resulting from mtraperi- 
toneal injection of nuclein depends mainly on blocking of the lymphatics 
by the inflammatory products, and that m this n aj systemic infection by 
bacteria is prevented It has been suggested that m the early stages of 
peritonitis nature makes an attempt to secure protection by phagocytosis 
Dudgeon and Saigent^ find that a white staphylococcus, probably identical 
with the Staphylococcus epidermidis albus, described by Welch, an organism 
of low virulence, is usually the first bacterium to be found in the peritoneal 
cavity, and that it calls forth innumerable numbers of phagocytes before 
moie virulent microorganisms gam entrance 


ASCITES 

dayz/jq i)8pco(p = the abdominal diopsy fiom the belly) 

Ascites IS the presence of free fluid m the peritoneal cavity, and is the 
counteipart of a pleural effusion The name hydroperitoneum, sometimes 
used as synonymous with ascites, indicates that the fluid effusion is not 
manifestly due to inflammation Chronic peritonitis, how ever, plays such 
an important part m the causation of most cases of ascites, that the word 
hydroperitoneum is mainly employed, with the idea of excluding effusions 
due to subacute inflammation 

The presence of fluid m excessive amounts m the peiitoneal cavity may 
depend on the passage of fluid m increased quantities into the sac, the rate 
of absorption failing to keep pace nith this, or on interference with the 
normal process of absorption, the secretion of fluid into the cavity remaining 
normal or being increased The passage of increased amounts of fluid 
into the peritoneal cavity mainly depends on changes m the endothelial 
cells of the peiitoneum brought about by the action of poisons, this process 
occurs in inflammation, and is then spoken of as an exudation The poisons 
may mainly increase the secretory activity of the cells of the peritoneum 
or exert a Ijmphagogue action When the action of poisons cannot be 
assumed and the ascites appears to be the result of inci eased venous or 
1} mphatic pressure — passive or mechanical effusion — the process is spoken 
of as a transudation It is obvious that these two processes overlap, thus, 
passive venous engorgement, by interfering with the vitality of the endo- 
thelium, w ill produce changes analogous to those wTOUght by poisons 

Etiology — ^The causes of ascites in the order of their importance are 

1 Chro 7 iic Peritonitis — (a) Chronic peritonitis, simple, either universal 
or diffuse, which does not mvolve the w hole of the peritoneum, but is more 
or less limited to part of the abdominal cavity, especially the upper half 
OA er the In er and spleen Associated wath infection of the peritoneum 

' Journal of Medical Research, B^oston, 1907, xv in, 1 * Lancet, 1905, i, 618 
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hv malignant disease It may oceur m assoeiation with the rare and inter- 
esting condition tailed cirrhosis of the stomach, which is now generally 
regarded as taremomatous (c) In lare instances innocent tumors such 
as ovarian tystadenomas, and uterine fibromvomas, set up sufficient chronic 
peritonitis to cause ascites Papillomatous disease of the ovaries may give 
rise to multiple implantation growths on the surface of the peritoneum, 
which, although not malignant, glow independently of the mam 
iiritatc the peritoneum, and so cause recurient ascites In a case recorded 
l)^ Pyc'Smith,' the patient was tapped 299 times m nine years, sometimes 
twice a week, and, according to J H Bryant,^ she occasionally relieved 
herself by performing paracentesis wutli a knitting needle {d) Tuberculous 
peritonitis Simple or “idiopathic” ascites, especially m young girls, is m 
many cases tubeiculous 

2 Jiaclioard Pranire — Backward pressure from persistent tricuspid 
rcguigitation, and chronic venous engorgement of the liver (nutmeg liver), 
may give rise to copious ascites In 100 consecutive cases in winch ascites 
to the extent of a pint or more was found after death at St George’s Hospital, 
37 wcie due to various forms of heart disease, mitral stenosis being present 
in about one-half these cases Although m many of such instances chronic 
poiitonitis may be the determining cause of ascites, this is not alvvmys so In 
some cases of mitral disease the brunt of the backward pressure seems to 
iall on the hepatic V'cms, with the result that there is ascites without oedema 
of the feet This condition, which has been called hepatic asystole, may 
mutate ciirhosis of tlie liver In some cases of adheient peiicaidiurn there 
IS .1 high grade of nutmeg liver, aseites, and little chronic peritonitis The 
adherent pencaidium may be the result of rheumatic fever, or be tubercu- 
lous, 111 some cases the tuberculous nature is only revealed by raicioscopic 
examination Pick’ desciibed peiicarditic pseudocirrhosis, but doubt has 
been cast on its existence as a distinct morbid entity, it is advisable to keep 
an open mind on this difficult question, but probably some of the cases so 
licscribLd may be included under the heading either of advanced nutmeg 
hvci or of chronic peritonitis associated with adheient pericardium Acute 
taidiac faiiure gives rise to a small amount only of ascitic effusion, wdiich 
in itsdf IS of no clinical importance Stiicture of the hepatic veins, or throm- 
bosis of the inferior vena cava occluding the orifices of the hepatic veins, 
mav give rise to marked ascites 

3 Cirr/ioii? of ilic Liver — Of the two forms of cirrhosis, the hypertrophic 
hiliarv or Hanot’s eiirhosis, which is compaiativ^ely rare, is either not 
tomplicatcd bv ascites or onh at a very late stage, and then to a slight degree, 
when ascites does occui, it is probably explained by the dev'elopment of 
multilolnilar (or portal) cirrhosis m addition to the existing monolobular 
(or biharv ) cirrhosis In porta! or common cirrhosis, ascites is frequent, and 
IS met with in SO per cent of the cases fatal from the effects of the disease 
it 111 IV he ducto the cirrhosis a!one,and is thena late ortermmal phenomenon, 
uui rarolv requires tapping more than twice The causation of ascites m 
uncomplicated cirrhosis has given rise to some discussion The general 
opinion IS that it is mechanical and due to mci eased pressure m the portal 


' ofjjic Pothohqical Sonchj of London 1893 xliv, 111 

Cin,\ //ocjntat Gazelle 1900, xiv , 1-tS o in , 

Ahchr f f hn Med , Berlin. 1S9G, vxix, 385 
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%ein, it has usually been considered that the inci eased poital pressure 
IS due to pressure on the intrahepatic branches of the portal vein, but 
Herrick^ shovs reason to believe that it is the outcome of a far freer com- 
munication between the hepatic arter^’^ and portal vein ladicles, and that 
the arterial pressure is communicated to the poital lein, on the other hand, 
it has been aigued, especially by Hale White, that this explanation is not 
%ahd and that the piocess is toxic and due to the presence of lymphagogue 
poisons m the blood, the lesult of failure of the antitoxic oi protective func- 
tion of the hvei It is not improbable that the two factois, increased 
poital pleasure and toxiemia, work togethei, the first providing the lascular 
conditions faiorable to peiitoneal eftusion, and the toxins damaging the 
endothelial cells of the peritoneum Ascites may be meiely associated 
w iththe presence of a ciiihotic hvei and be caused b'^ chiome simple or tubei- 
culous peiitomtis, or by othei factors, for example cardiae failure In these 
cases numerous tappings may be necessary 

4 Other Moibid Cond'itwns of the Livo — Syphilitic disease of the liver 
IS often associated with chronic peiihepatitis and peritonitis, but as it cannot 
alwaj’^s be pi oven that the accompanying ascites is set up in this indirect 
manner, syphilitic disease of the liver may be regai ded as a cause of ascites 
Lardaceous disease of the liver in laie instances appeals to be lesponsible 
for ascites In malignant disease of the hvei ascites is common, in most 
cases the growths project fiom the capsule, irritate the peritoneum, and so 
induce ascites, but m some instances growths ma> pi ess upon or invade and 
block up large branches of the portal vein inside the liver, this is especially 
likely to occur m the foim of primaiy malignant disease of the liver called 
carcinoma wuth cinhosis In some cases new -growth may block up the 
capillaries in the hvei so wndely as to produce maiked portal obstruction 
and ascites, as is well shown m secondaiy melanotic sarcoma of the oigan 
(Hektoen and Herrick^) Ascites may occur m cases of hepatic and abdom- 
inal lymphadenoma, and is explained in the same w’ays as m malignant 
disease From an analysis of 100 cases of ascites in Egypt, Phillips® finds 
that 30 and possibly 52 per cent of these cases w'ere due to the effects of 
chronic malaria on the liver and spleen 

Perihepatitis is considered under Simple Chionic Peiitomtis 

5 Tlnomhosis of the Portal Vein — ^Thiombosis of the portal vein is a 
rare event, but usually gives rise to a rapid and extensive ascitie effusion, 
w'hich speedily lecurs after tapping Pressure on the portal vein may, 
but does not necessarily, produce ascites 

6 Renal Dropsy — In universal renal dropsy the peritoneum, in common 
with the pleuras, may contain free fluid 

7 Inflammation of Peritoneum — Subacute and acute inflammation of the 
peritoneum will, of course, give rise to an effusion 

In addition, rupture of hydatid, ovarian, or other cysts mav give rise to 
free fluid m the peritoneal cavity, in the case of ruptured hydatid cysts, 
absorption w ill, as a rule, rapidly lead to its removal Rupture of lymphatic 
\ essels or lacteals wall give rise to a chylous effusion into the abdominal 
ca\ity Effusions of bile (cholepentoneum) and of pure blood (hiemo- 
peritoneum) are referred to elsewdiere 

* Toumal of Experimental Medicine, New York, 1907, ix, 93 
- American Toumal of the Medical Sciences, Philadelphia, 189S, cxvi, 255 
^ Records of the Egyptian Government School of Aledicine, 1904, ii, 47 
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Pathology —The morbid anatomy of ascites is, except for the mechanical 
cliocts due to abdominal distention, that of the underlying cause, such as 
(hronic jieiitonitis, cirrhosis, and new-growth 
The skin becomes stretched, and from rupture of the deeper layers of the 
d( rims, Imcre alliicantes appear, inteiference with the return of blood through 
the infcnoi \cna cava opens up the collateral circulation m the abdominal 
walls between the epigastric veins below" and the termination of the internal 
in.umnary and long thoracic veins above, wdiile portal obstruction, wdien 
])rescnt, leads to the development of anastomotic channels between the 
systemic \ ems and those of the portal system The veins of the peiitoneum, 
especially at the back of the abdomen, become manifestly enlarged, veins in 
any adhesions (hat may be piesent become prominent, and the parumbilical 
%cin in the falciform ligament may reach a large size, the veins at the low’er 
ends of the oesophagus and rectum also become toituous and dilated The 
abdominal muscles become stretched and atrophied, the diaphragm is pushed 
up, and may show’ hypei trophy from increased work As the result of 
upward displacement of the diaphragm, the low er lobes of the lungs may 
be collapsed In encysted ascites the presence of adhesions limits the extent 
oi the eflusion, and may produce a loculated condition 
The charactcis of ascitic fluid vary according to the causes at w’ork, 
thus, w’hen theie is inflammation of the peritoneum (exudates) the specific 
gia\ity and amount of contained protein are higher than m ascites associated 
with backward picssuic (tiansudates) Serous ascitic fluid is clear, trans- 
p.ircnt, and greenish or faintly yellow' m color The reaction is alkaline, and 
the specific grai ity from 1010 in mechanical effusions, or hydropentoneum, 
to 101 S or highci in the exudations m subacute or chronic peritonitis 
The amounts of solids and contained proteins vary In simple effusions 
due to renal disease thcie may be only 0 3 pei cent oi less of albumin, 
while 111 inflammation the amount may be 4 pei cent In some instances, 
especially of ascites associated with lupture of ovarian cystadenomas, the 
fluid IS remarkably sticky from the presence of ])seudomucm Occasion- 
alb cr\ stals of cholcsterm are present in the effusion It may contain urea 
m traces or m largei amounts, and also various extractives In cases in 
which repeated tappings are necessary the chaiacter of the effusion may alter, 
and from added inflammatory changes m the peritoneum be of higher specific 
gra\ lt^ and show a higher percentage of proteins 

\Mien the patient is jaundiced the ascitic fluid contains a considerable 
amount of bile pigment A blood-stained or hemorrhagic ascites may occur 
in (he following conditions (1) In mtra-abdommal malignant disease, from 
loikigc, (Ins IS rare m carcinoma and is more often seen m association wuth 
\ asc iilar oi iicinorrliagic sarcomas or endotheliomas (2) In some cases of 
lienatic cirrhosis, here it is the result of traumatism, as a rule, rupture of 
a dilated \ein m the peritoneum or m cascular adhesions, either from traction 
or from direct injure b^ the trocai As a lule, the blood-stained character 
\ 1 ciiusioii IS seen not at the first, but at a subsequent tapping (3) 
\ blood-stained ascites mai, like a similar pleural effusion, occur m asso- 
ci ition with tuberculous infection Red blood corpuscles base been found 
on microscopic examination of the ascitic fluid m tuberculous peritonitis 
(breiict and \itri‘) (4) A certain amount of blood-stained fluid, but 


' Compl rend Soc btol , Pans, 1903, Iv, 959 
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raiely sufficient to be lecognized clinical]'^, may occui m association with 
siyangulated hernia, volvulus, infarction ot the intestines, and acute hemoi- 
rhagic' panel eatitis Sometimes the ascitic fluid clots spontaneously on 
standing 

The cells seen on microscopic examination vary m the different kinds 
of ascites There may be endothelial cells, polymoiphonuclear leukocytes, 
or lymphocytes, and each kind of cell may m different cases be present m 
greatly preponderating numbers or almost to the exclusion of the others 
Examination of the cells is ref ei red to below in the section on diagnosis, 
but it may be stated here that evidence is accumulating to show that, as m 
the cytodiagnosis of pleural effusions, a preponderance of any one foim 
of cell IS correlated with a special causal factor Thus m ascites due to 
purely mechanical causes, e g , heart disease, endothelial cells are those 
found, m tuberculous peritonitis small lymphocytes are present m a high 
percentage, and m othei infections the predominant form of cell is the poly- 
morphonuclear leukocyte In ascites associated with new-growth in the 
peritoneal cavity the cells of the groAvth or cells showing atypical mitoses 
may sometimes be seen, but m other cases the ascites is due to mechanical 
piessure exerted by the tumor, and the cells present are endothelial, as in 
other passive peritoneal effusions, while m other cases of mtra-abdominal 
malignant disease subacute or acute localized inflammation may supervene 
and give use to a preponderance of polymorphonucleai leukocytes 

As ascites may be due to more than one factor, for example to hepatic 
cirrhosis and tuberculosis combined, oi to subacute inflammation super- 
vening on a passive effusion, the cells in the fluid may show a combination 
of the counts characteristic of the two factors present Thus, m hepatic 
cirrhosis with secondaiy tuberculous peritonitis there may be an approxi- 
mately equal number of endothelial cells and of lymphoeytes 

Of the bacierwlogy of ascitic fluid there is not much to be said The 
colon bacillus and the tubercle bacillus are sometimes present Jousset,' 
by the method of inoscopy, which consists m examining the clot produced 
spontaneously or by the addition of salted plasma, has proven that the 
tubeicle bacillus is present in many cases of ascites m which a tuberculous 
origin was not suspected Schaudmn and Leyden described amoeboid 
oiganisms, Leydema gemmipata, m ascites associated with malignant disease 
of the peritoneum, but their presence and nature still remain doubtful 

Chylous, Chylifonn, and Milky Non-fatty Ascites — ^These three forms are 
alike m their striking naked-eye resemblance to milk The three forms are 
(1) The ti ue chylous ascites due to the escape of chyle into the peritoneal 
canty (2) Chyhform or fatty ascites, first lecognized by Quincke, re- 
sembles m its appearances chylous ascites, but differs fiom it both m its 
causation and microscopic characters These two forms have been much 
confused m the past, and as it may not always be possible to decide to which 
group a given case belongs, a mixed class has been described in which the 
fluid possesses the character of both categories (3) The milky non-fatty 
asc'tes 

1 Chylous ascites, due to tlie escape of chyle from the lymphatics or 
receptaculum chjh, is a rather uncommon condition, but hardly so rare 
as might be gathered from Batty Shaw’s collection^ of only 68 reported 

’ Arch de med exper el d’anat path , Pans, 1903, 289 

= Journal of Pathology and Bacteriology, Edinburgh and London, 1900, m, 339 
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cases in 1900 The specific giavily is usually about 1015, but considerable 
vaiiations, beUveen 1007 and 1010, have been obser^ed, and no doub 
depend on accidental faetors Tlie fluid icsists putiefactioii and docs not 
clot on standing, thus diftcnng from chylous unne It, however, sepaiatcs 
into larders on standing, the fat accumulating on the suif.ice it is usually 
devoid of smell, but the distinctn e odoi of some special article of diet suen 
as butter may be peiceptible m it, and it has been suggested that by giving 
the patient some foim of fat that can be icaddy iccogni/cd, the cMstcnce oi 
a leak m the lacteals oi thoracic duct c.in be determined on examination 
of the effusion (Straus’ sign) The amount of solids is about 4 to 6 per cent , 
the peicentages of fat and of protein vary considciably, and mav be modified 
by changes in the diet, there is usually about 1 per cent of fat in a vcr> fine 
state of division, the amount of piotein is usually about 3 per cent Sugar 
IS nearly always present, but its absence does not dispiovc the clplous nature 
of the fluid The leaction is alkaline or occasionalh neutral The impor- 
tant chaiacters of true chylous ascites aie (1) the fineb divided condition of 
the contained fat, and (2) the absence of lciikoc> tes tind other cells showing 


fatty change 

The cause of chjious ascites is obstiuction in the course of the thoracic 
duct or b'mphatic vessels, leading to escape of the ch^ !c inside the abdomen 
Pressure from without by tumors or dense adhesions mav obstruct the 
thoracic duct in the thoiax and lead to ruptuie of the rccejitaculum chyh 
or to leakage from its tnbutaiics Thrombosis inside oi infiltration of tlic 
walls of the thoracic duct or receptaculum chyh with ncw-giowlh, or even 
with tuberculosis, have also been lecordcd as icsponsiblc foi cliyloiis ascites 
But m 13 cases of secondary malignant disease oi the thoiacic duct collected 
by Nattan-LarrieP there was no case of true cliyloiis ascites Intia- 
abdominal malignant disease, by compicssing the lacteals and so raising (he 
pressuie that ruptuie occurs, is also a factor to be considcied, but it must 
be remembered that malmnant disease of the peiitoncum is pi one to give 
rise to fatty ascites, and that confusion between these two foinis of millcy 
ascites IS not uncommon Traumatic rupture and rujilurc attiibuled to 
violent coughing m whooping-cough (Wilhelm), to vomiting, and to mus- 
cular exertion have, m rare cases, been recorded Clnlous ascites has been 
reported as a result of rupture of a chylous mesenteric cyst It has been met 
with in only a few cases of filanasis It should be pointed out that the fiec 
lymphatic anastomosis often obv lates chylous ascites when fiom the presence 
of tumors, etc , producing obstruction, it might natuiall} be expected A 
chylous peritoneal effusion may be accompanied by a similar condition 
in one of the pleuraa 

2 Chyhform oi fatty (adipose) ascites, which resembles the true chylous 
ascites m many respects, differs from it (a) m that it is due not to the leakao-e 
or chyle into the peritoneal cavity, but to the formation of fat m the peii- 
toneal effusion, {h) that the globules of fat are of a much larger si/c, and 
(c) that cells containing fat are present m the fluid The opalescence is 
not, howCTcr, always due to suspended fat, for in some instances it persists 
alter all the tat has been removed, there is then a mixture of the two forms 
ot adipose and milky non-fatty ascites 

Chyhform ascites is usually associated with mtra-abdominal new-giowth 


‘ Ghnique mcdicalc de VIIoicl-Dieu, Pans, 190G, v, 131 
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or with chronic peritonitis, tuberculous or simple The fat may be derived 
from the cells of the new-growth, or a poison generated in the grow th may 
lead to the production of fat in the leukocytes and other cells suspended 
in the ascitic fluid In cases of clironic peritonitis, the fat is thought to 
be formed in the cells suspended m the exudation In some instances the 
fat in ascitic flmd may depend on lipaemia or the presence of fat in the 
blood serum, which m its turn maj' be the lesult of milk diet It has been 
suggested that a lipmmic ascitic effusion may depend on disease of the pan- 
creas (Gaultier^) In Batty Shawl’s collection of 115 reported cases of milky 
ascites, 27 w^ere chyhform, but it is by no means rare and is much more 
common than true chylous ascites 

3 Lactescent, MtlLy, Non-fatty Ascites — Cases have comparatively 
recently been described in W'hich the milky opacity is due not to fat, as it 
IS either absent or present in quantities insufficient to account for the milki- 
ness, but to some other body, such as a protein resembling casein, a mucoid 
or nucleo-albumm, globulin, or lecithin It has also been suggested that 
it depends on a limpid, non-fatty condition of the blood serum, winch is 
particularly prone to occur in association wnth tubal disease of the kidneys 
Although resembling chylous and chyhform ascitic fluid to the naked eye 
in most respects, it does not separate into layers on standing This form 
of ascites may occur m cases of intra-abdommal malignant disease, but may 
be found m other conditions In some instances only the later tappings 
may show this condition, the earlier ones being cleai and serous, or later 
tappings may be more milky than the first In such cases it would appear 
to be in some w’ay related to a low’’ form of chronic peritoneal infection and 
inflammation 

Physical Signs — ^The abdomen is enlarged, especially in cases of chronic 
ascites in which the abdominal muscles have become stretched and atro- 
phied Measurements of fifty inches are sometimes seen An extieme 
grade of abdominal distention w’as recorded in a woman W’ho had been very 
frequently tapped and measured eleven feet around the abdomen, w’hich 
contained forty-seven and a half gallons of fluid after death (Duncan) ^ 
The abdominal distention is not exclusively due to fluid, but may vary 
from day to day from flatulency, considerable flatulent distention often 
precedes the discovery of recognizable ascites Fetal ascites may be so 
extreme as to obstruct the birth of the child, in a six months’ fetus the 
abdomen has been kno'wn to contain a quart of fluid (Brodhead^) 

When ascites has appeared recently the distention is mainly antero- 
posterior, the abdomen being prominent, especially above the umbilicus, 
tense, and hard This is probably due to contraction of the abdominal 
muscles w^hich are irritated by the distention In ascites of some duration 
the abdominal muscles become atrophied, flaccid, and thus separation of 
the recti abdominales and bulging in the flanks result It should be noted, 
however, that when ascites comes on in a patient wliose abdominal w’alls 
are already thin and w’eak, as in w’omen after repeated pregnancies, the 
abdomen bulges in the flanks from the outset The distention is generally 
speaking uniform But m encysted ascites there is a more or less localized 
prominence w hich does not alter in position on movement 

* Compt rend et mem Soc biol , Pans, 1906, Ixi, 429 

^ British Medical Journal, 1906, i, 1157 

^ American Journal of Obstetrics, 1904, 1, 41 
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It has been shown that there is a positive intia-abdominal piessuic in 
ascites, and that this diminishes during paiacentesis Pities cstiinatcd 
the pressure to vary betv eon 6 and 30 mm of mercury, the average 
12 mm Ho- , Qiiiiin^ found picssures of 14 to 28 mm of mcicuiy at tnc 
commencement of tapping, vhich fell 10 mm by the end of the opciation 
The skin is tightly stretched and may be shiny and picsent distended i cins, 
in cases of portal obstruction, as m cinhosis, the large icms aie chielli 
above and around the umbilicus and m the line of the falciform ligament, 
but when the obstruction is m the mfeiior vena cava the veins running from 
the middle of Poupart’s ligament to the costal aich arc piommcnt, and, nhen 
considerably enlarged and tortuous, produce the condition spoken of as a 
“caput Medusse ” These veins due to obstruction of the inferior vena c.na 
aie sometimes due to the piessure of cnlaiged glands, as in tuberculous or 
malignant peiitonitis, but, as a lulc, the> arc due to the piessuic exerted by 
the ascitic fluid on the inferior vena cava, and thcicfore disappear after 
tapping In ciirhosis both sets of \cins may be present, and .iftci paiaccntc- 
sis the “caval” veins disappeai while the portal peisist (Gilbci t and Villarct’') 
Tlie caval veins are most prominent in the lower and lateial part of the 
abdomen, while the portal anastomotic channels aic most dc^ eloped abo\e 
the umbilicus Occasionally a bruit is audible o\cr these dilated ^cms in the 
epigastrium The umbilicus becomes flush with the suifacc, after a time 
everted and tense, appealing as a thm-w ailed bulla, and has been known 
to burst in cases in w Inch tapping has been unduly dclavcd '\.in existing 
hernial sacs become distended w ith fluid Fi oin stretching, the dccjici la> ers 

of the skin rupture, and in a lecent state i eddish lines aic scon, espccialh 
when the abdominal w'all is lax after tapping, subsequenth these lines 
appear as cimkled cicatiices, the well-known “linere albicanlcs ” TJic> 
aie seen in the low'cr half of the abdomen It should be rcmcmbcied, how- 


ever, that lineie albicantcs may be trophic and occiii in jicisons who liaic 
gone through severe illness, or lost much of their foimcr fat, and aie not 
necessarily due to abdominal distention oi pi egnanc> In some cases oedema 
of the abdominal w'alls may accompany and obsciiic the signs of ascites 
The costal margins are expanded and pushed out, and the abdomen mo\cs 
little on respiration 

On palpation the resistance is faiily uniform The chaiacteiistic tin ill 
from side to side is readily brought out by flicking the suifacc in one flank, 
when a distinct impulse is felt m the coiicsponding position on the opposite 
side, m order to insure that the impulse is tiansmittcd through fiec fluid 
inside the abdomen, and not through the abdominal paiictes, an assistant’s 
hand or a piece of cardboaid should be placed veitically in the middle line 
\\ hen the hand is placed flat on the abdomen and the tips of the fingcis aic 
sharply flexed, fluid betw^een the abdominal wall and the liver oi spleen, li 
enlarged, or an abdominal tumor, maybe displaced and the him suifacc ot 
the previously obscured organ is distinctly felt, this is spoken of as “dipping " 

iercubsion brings out a dull note over the fluid, which collects hist in 
the pelvis and then passes upward into the loins and hypogastric region, 
producing a horseshoe-shaped area of duhiess The umbilical and^epi- 
gastric regions remain resonant except m those cases of cliionic pciitonitis 


‘ Cmnp( rend Soc biol , Pans, 1S09, li, 674 
Deut Arch f him Med , 1901, I\xi, 79 
Rev dc mid , Pans, 1907, xxvii, 334 
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m which, from shoitenmg of the mcsenter>, the intc&tmes cannot leatJi 
the front of the abdomen The characteristic hoiseshoe-shaped distiibn- 
tion of dulness is sometimes disturbed by flatulent distention of the large 
intestine, especially m the right iliac fossa, while, conrersely, dulness m the 
flanks may be due to liquid fasces and not to free fluid m the peritoneum 
Light percussion gives a duller note than more forcible percussion, as pressuie 
displaces a layer of fluid between the abdominal wall and an adjacent coil 
of distended intestine 

A very important sign of free fluid m the abdominal cavity is shifting 
dulness The presence of adhesions may, of course, interfere with tins 
test, and for its success some of the intestines must contain gas In cases 
in which the amount of fluid is not sufficient to give tins sign the patient 
may be put in the knee-elbow position and the an tenor surface of the abdo- 
men then percussed m the most dependent position for an impaired note 

Results — Distention of the abdomen gives use to fulness, weight, and 
pain m the tense parietes, “pain is a very common symptom m ascites, 
but IS seldom or never described in accounts of that condition” (Gee') 
The abdominal viscera are embarrassed, so that dyspepsia and eonstipation 
are common, the latter being partly due to the flabby condition of the 
stretched abdominal muscles In women the uterus may be displaced and 
fluctuation can be detected by the finger on pelvic examination The 
abdominal muscles become atrophied, and the recti separated so that a 
hernial protrusion may occiii Pressure on the infeiior vena cava may 
induce oedema of the legs, while compression of the renal veins leads to 
chronic venous engorgement of the kidneys and scanty high-coloied urine 
of increased specific gravity with sometimes a trace of albumin — resembling 
that of the backward pressure of a failing heart Albuminuria may, of 
course, be due to renal disease, such as laidaceous change, or to chronic inter- 
stitial nephritis, which is often associated with chronic peritonitis The 
upward displacement of the diaphragm pushes the heart up, so that the 
apex beat may be in the third interspace, in some cases there is a soft, 
systolic apex murmur, which may disappear when the abdominal distention 
IS relieved The breathing may be embarrassed and cyanosis appear, the 
underlying condition being collapse and oedema of the lower lobes of the 
lungs In rare cases the pulmonary engorgement is so extreme that there 
IS liEcmoptysis The percussion note at the bases of the lungs behind is 
impaired, and EwarP has described bilateral symmetrical triangles of 
dulness with a broad base corresponding with the level of the twelfth rib 
on each side of the vertebral column 

Diagnosis — Differential Diagnosis — ^The physical signs of free fluid 
in the abdominal cavity may, to a certain extent, be repioduced by laige 
cysts occupying almost the whole of the abdominal cavity In women 
confusion sometimes arises between a large ovarian cystadenoma or par- 
ovarian cyst and ascites An ovarian cyst may, as shown by the history, 
have been first noticed m one position and subsequently spiead upward 
into the abdomen, the maximum abdominal girth is below instead of above 
the umbilicus, the umbilicus may be displaced toward the thorax or to one 


' Clinical Aphonsrns from Dr Gee’s Wards, St Barlholomew's Hospital Reports, 
1896, xxxii, 44 Aphorism No 128 
- Lancet, 1907, ii, 49 
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side of the middle line, dulness is piesent in the middle line and not in the 
flanks, and theic is little constitutional distuibance, the ill eftects being 
almost entirely mechanical On the other hand, as pointed out alrcad>, 
in ascites there is sometimes resonance in the flanks due to liatnlcncc 
Further, ovarian cysts may be accompanied by ascites set up by clnoinc 
inflammation of the peritoneum covering them, or they may rupture in 
rare instances a huge hepatic abscess, large hydatid cyst, pancreatic cyst, 
or hydronephrosis has been regarded as ascites, but in tliese cases there mar 
be a history of localization of tire cyst at an earlier peiiod, and even at a later 
stage the abdomen is hardly ever so fully occupied as to give rise to all tire 
physical signs of ascites In encysted peritonitis the physical signs are those 
of a large cyst, and the dulness does not shift in the characteristic r\ay that it 
does m ascites 

Among solid or seraisohd tumors the rare but remarkable fatty tumors 
maj' very closely simulate ascites and their true nature be only suspected 


after repeated fruitless tappings 

Diffuse colloid carcinoma is rare, but, unless complicated by ascites, 
thrill and fluctuation are absent In exceptional instances a distended 
urmar}' bladder, or even gall-bladder, lias been regarded as ascites As 
the patient should ahvays pass water, oi, if be cannot, be catbcteii/ed bcfoic 
the abdomen is tapped, the possible error of regarding a gicatly dilated uiin- 
ary bladder as ascites would be corrected A greatly dilated stonracli and 
a pregnant uterus uith hydramnios hare also been thought to be ascitic 
effusions The absence of the concomitant signs of prcgnnnct should 
prevent ascites from being regarded as that condition, but a case of a uterine 
fibroid combined with ascites has been legardcd as ]rrcgnanc> (Mont- 
gomerj^^) Great obesity with abdominal distention in rromcn mar imitate 
ascites, and m such cases it may be veiy difficult to exclude the piesence of, 
at any rate, some free fluid in the abdomen The distention due to t^ nijran- 
ites should not be mistaken for ascites, since the abdomen is creirrrlicic 


resonant, but rrhen the abdominal paiietcs arc laden rrith fat the percussion 
note may thereby be much impaired Occasionally m adults rvith chionic 
intestinal obstruction distention of the intestines rrith fluid m.iv simulate 


ascites, and in children rvith chronic enteiitis this condition of pscudo- 
ascites has led to laparotomy In such cases succussion due to the picsencc 
of gas as well as fluid farces in the intestines can often be obtained Con- 
versely, the rvritei has seen a case of ascites with romiting due to gastiitis 
and constipation regarded as intestinal obstiuctron 
The Diagnosis of the Cause of Ascites — ^The presence of jaundice points 
to malignant disease or eirrhosis of the liver, deep jaundice being met rvith 
m malignant disease and comparatively slight icterus in cirrhosis '’Recuirent 
ascites necessitating numerous tappings indicates chronic sinrplc peri- 
tonitis The evidence of a grorvth elsewhere makes the diagnosis of 
malignant disease almost certain Heart disease or tuberculosis elserrheie 
renders backrvard pressure or tuberculous peritonitis highly probable A 
history or evidence of alcoholism points to cirrhosis Thrombosis of the 
portal vein, rvhich is often a complication of cirrhosis, can hardly be diao- 
nosed, but meliena and rapid onset of ascites may suggest it A history or 
tlie manifestations of syphilis point to this form of liver affection 


* American Gynecology, 1902, i, 449 
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Enlargement of the liver, if quite smooth, may point to lardaceous disease 
if rough, to cirrhosis, and if evtremeor definitely nodular, to malignant disease 
Less marked enlargement and irregulaiity may suggest syphilitic disease of 
the Inei, a conclusion which would be strengthened by evidence of syphilis 
elsewhere, and may be clinched by recovery under antisyphihtic treatment 
If ascites be associated with general oedema and albuminuria, renal disease 
IS the probable cause Multiple palpable tumors m the abdomen are m 
favor of malignant disease, or to a less degree of tuberculous peritonitis 
Fever and concomitant pleurisy are in favor of tuberculosis, as are the 
scars of tuberculous glands m the neck But enlarged glands above the 
left clavicle point to malignant disease 

Age has some beaiing on the diagnosis Ascites in stillborn children 
IS generally due to inherited syphilis Tuberculous peritonitis is the com- 
monest cause of ascites m children and 3 mung women, and cirrhosis, simple 
chronic peritonitis, and malignant disease m adults over forty years of age 
Examination of the fluid dravm off by paracentesis may be of practical 
value If blood-stained at the first tapping, malignant disease should be 
suspected, microscopic examination may show pieces of malignant growth 
or fragments of papillomatous ovarian growths In some cases of ascites 
associated with malignant disease a large number of cells showing atypical 
mitoses may be found, and a clue to diagnosis may thus be obtained, but in 
many instances the ascites is mechanical and due to pressure exerted by the 
growth, and shows a predominance of endothelial cells, the condition found 
in passive effusions, as m heart disease or cirrhosis In other cases, again, 
there may be a considerable number of polymorphonucleai leukocytes, 
probably as the result of subacute inflammation, hence a diagnosis of malig- 
nant disease cannot always be made from examination of the cells in the 
effusion alone Thickened and tenacious fluid may be due to rupture of 
an ovarian cystadenoma, and micioscopic examination of the cells may 
confirm this 

Turbid fluid of a high specific gravity (1020) points to inflammation If 
the predominating cells are polymorphonuclear leukocj'tes there is sub- 
acute inflammation, but if the cells are mainly lymphocytes, tuberculous 
infection should be suspected and guinea-pigs should be inoculated with 
the ascitic fluid It should be remembered that many cases of clear ascitic 
fluid are tuberculous m origin Examination of the fseces and the detection 
of tubercle bacilli has established the diagnosis m previously doubtful cases 
of ascites (Rosenberger^) 

In hepatic cirrhosis, when uncomplicated by superadded tuberculous or 
other infection, the fluid is clear and shows a preponderance of endothelial cells 
(Cade,^ Ross,® Gilbert and Villaret'*) If complicated by secondary infection, 
as may occm after tapping, there may be a large number of polymoipho- 
nucleai leukocytes When tubeiculous peiitomtis supervenes the numbei 
of small lymphocytes will increase The main diagnostic importance of 
a very high percentage of endothelial cells is that it excludes acute or sub- 
acute infections and tuberculosis If the opsonic index for tubercle bacilli 
be low in tlie ascitic fluid as compared inth that of the blood serum, and 

1 Arnencan Journal of the Medical Sciences, Philadelphia, 1907, cxxxiv, 830 
^ Arch de mea exper el d’anal path , Pans, 1906 xviii, 769 
= Transactions of the Pathological Society of London, 1906, hai, 361 
Compt rend Soc hiol , Pans, 1906, K, 820 
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if the opsomc mde\ of the blood semm rises maikedly after abdominal 
massage, tubereulous peiitomtis is indicated Injection of the ascitic 
fluid into guinea-pigs should be perfoinied in cases ot suspected tuberculous 
peritonitis, and the tuberculin test can also be cmplovcd 
Prognosis. — ^Tlns depends m the fiist place on the cause ihiis, as- 
Cites in malignant disease leaves no loom foi hope of lecoieiy, \\lnle that of 
tuberculous peiitonitis is often followed by peiinaiient cine The ascites 
that recuis again and again in cases with sccondaiy ovaiian papillomas 
implanted on the ])entoncum oi in some cases ol solid ovarian gro^^ths 
(Oslei*), may be cured by umo\aI of the piiinan gioMth, so that the prog- 
nosis ot such a case depends on detection and ienio\al of the cause 
When ascites supenencs in an emaciated patient who is the subject of 
hepatic cirrhosis, the piognosis is bad, and tapping is not likely to be icc|nircd 
more than twace befoie death closes the scene The association of jaundice 
with ascites is lare except m malignant disease and hepatic cinhosis, and 
IS therefore a bad prognostic In chionic pcntonitis, howevei, paracentesis 
may be necessary foi a piolonged pciiod, Rinnpf’s" patient was tajipcd 
301 times in sixteen yeais, and cases in w Inch tlie abclonion has been punctured 
more than a hundred times ai e not a ei > rai c 

The lesults of the tlnee conditions, hepatic cnihosis, of cirrhosis compli- 
cated by chronic pentonitis, and of clnonic pci itomtis alone, maybe arranged 
m this ordei from the point of view of the se\eiity of tlic prognosis Thus, 
in 38 eases of uncomplicated hepatic cinliosis the a\ei.igc duration of life 
after the first appeaiance of ascites was 98 6 da>s, in 13 cases of cnihosis 
complicated with chronic peritonitis, 360 dajs, and in 0 cases of uncomph- 
cated clnomc peritonitis, 024 days (Ramsbottom'’) In raie cases ascites 
spontaneously disappeais, and gioat diimmition lias been noted tluimg an 
attack of fever 

Treatment — ^Tlns is in the fiist instance lo be duected to the under- 
lying cause if this be knowm and amenable to cine Thus, ascites due to 
syphilitic disease of the hvei should be tieated by antisjpliilitic lemcdics, 
and the ascites of backw'aid pressure due to heait disease bj caidiac tomes 
In simple chrome peiitomtis and hepatic cnihosis no drug is known to 
exert any direct action on the morbid piocess The palhatne treatment 
consists m attempts to dimmish the passage of fluid into the peritoneal 
cavity and to effect its removal A restiicted intake of fluids or a "diy 
diet” has been recommended, and has met wnth some little success, but 
IS usually very disappointing B> excluding common salt from the dietai j 
an attempt to dimmish the effusion of fluid into the peritoneal sac, due to 
the retained chlorides, has been made, but the results are not veiy sti iking 
The means for the removal of fluid fioin the abdominal cavity fall iindei 
three heads (1) By paracentesis, (2) by diiiietics, and (3) by puigatives 
1 1 aracentesis abdoniinis is indicated when the abdominal distention mves 
rise to pain, for there is nothing to be gained and a good deal to be lost by 
postponing the procedure When upward displacement of the diaphragm 
pves rise to dyspncea, or to collapse and cedema of the lung, as shown 
by moist sounds at the bases behind, or in rare instances by hmmoptysis. 


’ Latwet, 1907, i, 1409 

a ' beipsic, 1895, Iv, 272 

Medical Chronicle, Minchesler, 190b, xlv, 7 
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paracentesis should be performed i\ithout delaj Anotlier indication is 
considerable diminution m the amount of urine In cases of cirrhosis, 
haematemesis or signs of incipient delirium tremens indicate the advisability 
of tapping an ascitic abdomen 

The abdomen is most advantageously tapped between the umbilicus and 
pubes in the middle line Sometimes from adherent omentum no fluid is 
V ithdraw m this position, and the trocar and cannula must be introduced 
elsewhere It has been recommended that the middle point of a line 
drawn from the anterior superioi spine of the ilium to the umbilicus should 
be chosen, and that in order to avoid wounding the ciecum oi liver the 
left side should be selected In rare instances fatal hemorrhage has followed 
puncture in this position from a wound of the deep epigastric artery (Boidin,^ 
Lian^) This accident may be suspected if, on withdi awing the cannula, 
pure blood comes m spirts, and should be met by ligature of the wounded 
vessel 

Before the abdomen is tapped the urinary bladder should be emptied, 
and the site of the puncture percussed and be found to be dull The patient 
should he on his back with the head slightly raised, the skin in the neigh- 
borhood of the intended puncture should be cleaned and rendered aseptic 
If necessary, the skin may be anaesthetised by ethyl chloride A cannula 
of a comparatively small size, such as that employed by the late Dr R 
Southey, Physician to St Baitholomew's Hospital, 1868 to 1883, should be 
used, so as to remove the fluid slowly Rapid removal of fluid is dangerous, 
as it may lead to faintness The sterilized Southey’s trocar and cannula 
should then be intioduced, the trocar withdiawn, and the shield fixed in 
position by pieces of plaster The fluid is then allowed to run away through 
a thin, india-rubber tube This usually takes some eight to twelve hours 
to dram away, and during this period the abdomen may be protected by a 
cradle, and a many-tailed bandage or a binder should be kept comfortably 
tight over the abdomen If the flow stop before the abdomen has been 
fairb M'ell evacuated, the india-rubber tube should be “milked,” starting 
from the cannula When the fluid has finally ceased to run, the cannula 
should be withdraivn and the small wound closed by a pad of absorbent 
cotton-wool soaked m collodion The abdomen should be bandaged oi, 
as has been recently recommended, tightly stiappd with adhesive plaster, 
in order to prevent rapid accumulation of the fluid and flatulent distention 
In some instances good results have followed the injection through the 
cannula, after the abdomen has been nearly emptied, of a dram of adrenalin 
chloride, 1 to 1000, m an ounce of water Probably adrenalin acts by 
retarding both transudation and absorption, and, as shown by Meltzer 
and Auei,® these effects are more lasting than its transient effect on blood 
pressure By injecting oxygen through the cannula after tapping, good 
results have been obtained in tuberculous peritonitis, but no results m the 
ascites of hepatic cirrhosis (Schulze*) In addition to oundmg a bloodvessel 
in the abdominal wall, there are very few dangers connected v ith the opera- 
tion of paracentesis In extremely rare instances acute pulmonary oedema 
has followed paracentesis of the abdomen Wounding of the abdominal 
^ iscera should be a^ oided if proper care be taken As has been mentioned 

* Bidl Soc anal , Pans, 1903, 415 ^ Ibid , 1907, 665 

5 Transactions of the Association of American Phynnans, 1904, xwii, 207 

* Mitt a d Grenzgeb Med it C/nr , Jena, 1907, x\in, ISO 
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elsewhere, repeated tapping may set up some degree of chronic peritonitis, 
acute peritonitis is, Avith oidmary attention to antiseptic precautions, very 
rare Prolonged or permanent drainage is not advisable 

2 Diuretics are disappointing in the treatment of ascites, and their use 
should not be persisted in when there are indications that paracentesis 
IS necessary They sometimes appeal to succeed after paiacentesis, prob- 
ably because the kidneys are then m a better position to act, for, as the result 
of a large ascitic eftusion, pressure is exerted on the renal veins and thus 
a condition of chionic venous engorgement is induced The dmietics 
employed are numerous, and the use of any one will to some extent be deter- 
mined by the cause of the ascites Thus, digitalis, which is useful m cardiac 
cases, should not be employed in lenal cases with excessively high tension 
In heart cases Baillie’s or Addison’s pill, containing digitalis, squill, and 
mercury, is commonlj’' used, citiate of cafteine, diuretin, or theocin combined 
with digitalis may also be given In ascites due to other causes acetate, 
citiate, or tartiate of potash, spiiit of jumper, copaiba resin (in capsules), 
and urea may be tried Apocynum has been lecommended, but it has not 
been successful in my hands and is a gastro-intestinal irritant 

3 Pvigation — Moderate purgation by calomel oi jalap and salts, such as 
tartiate of potash or sulphate of magnesium and sodium combined, may be 
tiled, but drastic puigatives, such as elaterium and gamboge, should he 
avoided, as the patient's strength may be seriously impancd Such ticat- 
ment in the past has been thought to have purged patients to death 

Operative Treatment — In tuberculous peritonitis and hepatic cinhosis, 
operative treatment has been employed with a view of a moie or less radical 
cuie In tuberculous peritonitis opening the abdomen and remoiing 
the fluid, which has a lover opsonic index than that of the blood, is 
folloved by the appearance of peiitoncal fluid with a high opsonic index, 
and we are thus provided with an explanation of the vay m which simple 
lapaiotomy does good (White') On the other hand, statistics show that 
medical treatment may give as good results as surgical, and it is only fair to 
remember that the cases treated suigically are selected, -while those treated 
medically are not 

The ascites of hepatic cirrhosis has been extensively tieated by the pro- 
duction of artificial peritoneal adhesions, vith the object of inci casing the 
collateral venous circulation between the general and poital systems, and 
thus relieving the increased pressure in the portal i ein This method was 
independently conceived by Talma and by D Drummond and Moiison, 
and the operation is often spoken of as the Talma-Moiison pioceduie In 
1906 Sinclair White^ tabulated the results of 227 cases, and found that 
37 per cent were cured, 13 per cent were improved, in 15 per cent the opera- 
tion failed to give relief, and in 33 per cent it was followed by death 

HaBinopentoneiun ^The presence of pure blood free in the peiitoneal 
caiity is a somewhat rare condition, and must be distinguished from blood- 
stained ascitic eftusions The causes of intraperitoneal hemoirhage are 
ft) Hupture ot ectopic gestation, this is the most frequent cause, of 20 cases 
1 hemorrhage examined by Dudgeon andSaigent,® 17 weie 

due to this cause (2) Traumatic rupture of the spleen, liver, or mesentery 

' Ireland, 1906, xxiv, 410 

JJntish Medical Journal, 1906, n, 1287 3 474 
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(3) Rupture of aneurisms of the coeliac axis, oi of the superior mesenteric, 
hepatic, or other mtra-abdommal aiteiies An aneurism of the light bianch 
of the hepatic aitery inside the hvei has been knoi\n to produce rupture of 
the capsule and intiapeiitoneal hemorihage (Bickhaidt and Schumann') 
Aneurisms of the abdominal aoita usually luptuie behind the peiitoneum 
111 the fiist instance, but may subsequently leak into the peritoneal cavity 

(4) Fiom leakage of a hemoiihagic oi vasculai new-giovth, such as an 
angiosaicoma ot the liver oi adrenals (5) From lujiture of vaiicose or 
dilated veins, thus, most piofuse hemoirhage may occur fiom luptuie of a 
dilated vein on the suiface of a subpeiitoneal hbromyoma Rupture of 
a varicose vein m the bioad ligament is lapidly fatal, but is foitunately 
extremely laie The writei has seen a laige quantity of blood m the peri- 
toneal cavity liom tiaumatic ruptuie of a vein m peiitoneal adhesions 
(6) From luptuie of a hemoirhage into the supiaienal bodies (7) In 
\ery rare instances lepeated peiitoneal hemoirhages may occui without any 
known cause In the lemarkable case lecoided by Cheeseman and Ely^ 
the abdomen was tapped foiiy-thiee times m five years and spontaneous cure 
then occurred Both pleuise had pieviously piesented similai recurrent 
hemonhagic effusions 

Intraperitoneal hemoiihage, although steiile at fiist, rapidly becomes 
infected In 20 cases examined by Dudgeon and Sargent, only one was 
completely sterile, and that was operated upon two hours after the onset, 
the organism isolated by these observers was a white staphylococcus This 
observation explains (a) the rise of temperature which may follow intra- 
peiitoneal hemorrhage, and was formerly referred to the absorption of fibrin- 
feiment, and (b) the onset, if the patient survived sufficiently long, of peri- 
tonitis 

Symptoms — There is sudden pain which marks the extiavasation of blood 
into the peritoneal cavity This is followed by faintness, rapid and feeble 
pulse, restlessness, sighing respiration, vomiting, attacks of colicky pain, 
bloodlessness and extreme palloi, sweating, and collapse In hemorrhage 
due to a ruptured ectopic gestation marked acetonuria has been described 

In some cases, for example, rupture of an aneurism, death occurs at once 
In other cases, especially when the blood is poured out less rapidly, the clinical 
manifestation may imitate those of perforative peritonitis due to rupture 
of a gastric ulcer 

Sequels — If the patient is not operated upon and survives, acute general 
peritonitis will follow, unless, indeed, the extravasation be sufficiently localized 
to become encysted and form a peritoneal sanguineous cyst 

Diagnosis — In the presence of signs and symptoms of internal hemor- 
ihage and a history of recent and severe traumatism the diagnosis is easy 
On the other hand, cases of ruptured ectopic gestation may so closely 
lesemble acute peiforative peritonitis that the condition is not suspected 
until the abdomen is opened When signs of collapse occur in a patient 
known to have an intra-abdominal tumor the occurrence of hemoirhage 
may be suspected 

Prognosis — Prognosis is best in ruptured ectopic gestations, but it is 
necessarily fatal in ruptured aneurisms and eventually, of course, m leaking 
malignant growths 

‘ Deut Arch f Uin Med , Leipsic, 1907, xc, 288 

= American Journal of the Medical Sciences, Phil ulelphia, 1899, c\^ iii, IGG 



513 


ACUTE DIFFUSE PERITONITIS 
Treatment —When the cause is a ruptuied e\tra-uteiine gestation or spleen 

the only course IS removal of the luptured organ , a. t i i 

Choiepentoneum — Ruptme ot the bile passages with enusion oi bile 
into the cavity of the peritoneum usually sets up peritonitis, because the 
conditions lesponsible for the accident entail microbic infection or the bile, 
but when aseptic bile is pouied out into the peritoneal cavity theie is no 
inflammation, and in laie instances large bilious effusions result Ihis 
condition was named choiepentoneum by D6v6,^ and in 1906 Beaudet 
collected 47 cases due to rupture of a hydatid cyst which either before or 
after the lupture vas in communication with a bile duct The abdomen 
usually enlarges slowly, but it may do so rapidly There is no fever, and it 
IS remarkable that,m spite of the marked absorptive powers of the peritoneum, 
]aundice does not occur The effusion has a great tendency to recur, and 
several tappings may be required 


ACUTE DIFFUSE PERITONITIS 

Although acute peiitomtis means acute inflammation of the peritoneum, 
the term is used to describe cases showing the clinical effects of acute in- 
fection of the peritoneum, namely, septiciemia and to\(Emia, m which there 
may be very little or no manifest inflammatoiy reaction on the pait of the 
peiitoneum These cases are more suitably desciibed as “acute peritoneal 
infection ” Thus, although it may sound paradoxical, the most severe 
cases of peritoneal infection often show' the least evidence of inflammatory 
reaction Peiitomtis is indeed a salutaiy piocess m so fai that it prevents 
excessive absorption from the peiitoneum, leads to destruction of micro- 
organisms that have gained entrance into the cavity of the abdomen, and 
by the formation of fibrin and adhesions pi events the spiead of infection 
throughout the peritoneal cavity 

Acute diffuse peritonitis is not necessaiily univeisal and co-e\tensive with 
the w'hole area of the peritoneum Stuctly spealang, cases of acute peri- 
tonitis might be divided into (1) ciicurascribed, (2) diffuse or spreading, 
and (3) universal or total But m practice acute peritonitis is usuall} 
considered as eithei (1) circumscribed oi localized, oi (2) o-eneral oi 
diffuse 

There is some unavoidable vagueness about the teims geneial and diffuse 
as descriptive of the extent of the peritonitis seen at an operation, thus, 
the word employed may be meant to imply universal infection and inflam- 
mation of the peritoneum thioughout the w'hole of the abdomen, or only 
that at the time of the operation the peritonitis w'as not strictly localized 
It IS therefore somewhat difficult to judge of the value of the statistical 
results m cases of peritonitis described as diffuse oi geneial It is, howei ei , 
usually impossible, and certainly inadvisable, to determine during an opera- 
tion whether the peritonitis is absolutely universal or only diffuse, and in 
any case universal peritonitis is a later stage of the diffuse form It has, 
therefore, been suggested that the teim universal should be employed instead 

of general and progressive instead of diffuse The term diffuse will be 
employed here 

’ Rev de chir , Pans, 1902, x-swi, 67 
VOL V— 33 


' Gaz des hop , Pans, 1906, 1065 
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Pathogeny — Since cliemical poisons, such as turpentine, croton oil, 
and nitrate of silver, when introduced into the peiitoneal cavity of animals, 
can undoubtedly set up acute inflammation, the question arises whether 
general peritonitis m man is ever due to toxins in the absence of bacteria 
In other words, whethei chemical peritonitis in contradistinction to bacterial 
peritonitis occms in man In cases of bacterial infection of the vermiform 
appendix or gall-bladder local peiitomtis in the immediate neighborhood 
may conceivably ‘be due to diffusion of toxins through the walls of the in- 
flamed viscera Cultures and coveislip preparations from cases of this 
kind in an eaily stage may, indeed, show an absence of microorganisms 
This inflammatory reaction would, howevei, be strictly localized, and 
in any case after a short tune microorganisms would pass tlirough the 
damaged walls of the affected viscera 

Sterile bile and urine do not set up peritonitis, and although tiypsin may 
produce a hemorrhagic inflammation, the secietions of the pancreas and 
stomach are, when they gam entrance into the peritoneal cavity, practically 
always mixed with the contents of the alimentary canal, and therefore with 
bacteria In cases in which corrosive poisons are taken by the mouth into 
the alimentary canal, the damage to the walls of the stomach and intestines 
would enable bacteria to pass into the peritoneum Moreover, in inflam- 
mation of the peritoneum set up by chemical means, bacteria would almost 
certainly gain an entrance sooner or later fiom the alimentary canal or by 
the blood stream It is true that cases of peritonitis occur in which cultures 
from the peritoneum prove sterile, but Durham^ has shovm how rapidly 
microorganisms are removed from the peritoneum, and that in cases of 
peritonitis in which the exudation is sterile the omentum contains bacteria 
Whilst, theiefore, the possibility of chenncal (aseptic) peritonitis may be 
admitted, it is safe to assume that in practice all cases of acute peritonitis 
aie due to bacterial infection 

Although acute diffuse peritonitis is from a practical point of view always 
due to bacterial infection of the peritoneum, the mere entry of micioorganisms 
into the peritoneal cavity is not alone enough to produce peiitomtis The 
defensive powers of the peritoneum, viz , the phagocytic action of the endo- 
thelial and other cells, the bactericidal power of the peritoneal fluid depend- 
ing on the presence of antibodies, and absorption — which destioy and 
remove the invading bacteria — aie able to prevent the production of inflam- 
mation With regard to absorption from the peritoneal cavity, it should be 
pointed out that, while the removal of bacteria in comparatively small 
quantities and their destruction in the lymphatic glands and other organs 
prevent the onset of peritonitis, and are therefore beneficial, the passage 
of large numbers of virulent bacteria into the general circulation, which 
occurs when the endothelial cells of the peritoneum are damaged, gives rise 
to a grave and often fatal bacternemia Death from “shock” after perfora- 
tion may m all probability be explained in this way The absorptive powers 
of the peritoneum also militate against peritonitis by lemovmg fluid m which 
microorganisms might multiply The defensive powers of the peritoneum 
have been divided by Andrewes* into those which are physiological, or 
the “first line of defence,” and those Avhich come into play when inflam- 

^ Journal of Pathology and Bacteriology, London and Edinburgh, 1897, iv, 357 

^ General Pathology and Bacteriology of Acute Peritonitis System of Medicine 
( AJlbutt and Rolleston), 1907, vol m, 897 



ACUTE DIFFUSE PERITONITIS 


515 


raation is set up, oi the "second line of defence ” These two lines of defence 
merge into each other, for example, in phagocytosis, but the formation of 
fibrinous adhesions which localize the infective focus is a frankly inflam- 
matory process 

When the defensive poveis of the peritoneum are inhibited oi pie%ented 
from exeiting then full effects, bacteiial invasion is enabled to set up peri- 
tonitis Factors which leduce the lesistance of the peiitoneum, such as the 
sudden entiance of poisonous fluids, diying oi tiaumatism duiing the couise 
oi an operation, and possibly cold, may mteifeie ^Mth the absorptive and 
bactericidal poveis of the peritoneum Again, the piesence of solid bodies, 
such as particles of food, fseces, blood clot, concretions, oi foreign bodies, 
or of ascitic fluid, may piotect the bacteiia, piovide a nidus loi their multi- 
plication, inhibit absoiption, and so enable them to juoduce then toxins 
and thus set up inflammation of the peiitoneum 

Etiology — Acute diffuse pel itomtis may be (1) piimaiy oi (2) secondary 

1 The term primary idiopathic pei itonitis has been employed m tv o senses 
Formerly it was used to imply that inflammation attacked the peritoneum 
alone, the rest of the body being health'^, and that its cause and oiigin Mere 
unknown Cases of peiitonitis foimerlv thought to be due to iheumatism 
and to cold came under this heading More i eccntb , since it has been recog- 
nized that acute peritonitis is piactically alnays infective, the teim primary 
peritonitis has been applied by FlexneF to cases in M'hich, as theie is no local 
focus m the abdomen to account foi the infection of the peritoneum, it is 
assumed that microorganisms have reached the peritoneum by the blood 
or lymph stream Hiematogenous peritonitis occins as a terminal infection 
in chronic nephritis, artenosclerosis, cancer, and other conditions ■which 
reduce the bactericidal power of the blood Some cases of peritonitis com- 
plicating erysipelas or other infections, and about lialf of the instances 
of pneumococcal peritonitis, would also appear to be piimniy and so of 
luematogenous origin Since a minute local focus, such as a microscopic 
abscess in the appendix, may be easily overlooked, a most exhaustive post- 
mortem examination is necessary before a case of primary idiopathic peii- 
tonitis can be accepted, and many wTiters are somewdiat unwilling to admit 
its existence Of this, how^ever, theie can be no doubt, and piobably about 
10 per cent of the fatal cases of geneial peritonitis aie of this natuie It 
occurred in 12 out of 106 cases examined by Flexnei and in 9 out of 105 cases 
at the Massachusetts General Hospital (Manahan^) The infection is 
usually single, thus out of Flexner’s 12 cases no bacteiia w^ere found in 2, 
in 9 there was a single infection, and m 1 a mixed infection 

2 Secondary poitomtts, in which infection is due to some local lesion 
cither in or in the immediate neighborhood of the abdomen, accounts for 
the great majority of cases of acute diffuse peritonitis 

(a) Wound or operation introducing infection into the peritoneal cavity, 
e g , after herniotomy To this group Plexner applies the term exogenous 
-tsut It must, of course, be remembered that postoperative peritonitis may 
bacterial infection derived fiom the viscera 

(o) Due to infection derived from the abdominal viscera This may 
depend on gross perforation of their walls or be due to inflammation allownno- 

‘ Philadelphm Medical Journal, 1902, n, 1019 
Boston Medical and Surgical Journal, 1905, clii, 345 
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microoiganisms to pass thiough the intestinal walls This is Flexnei’s 
endogenous group It will be most convenient to give a list of affections 
of the abdominal Mscera which may give rise to acute pentonitis 

Stomach — Perfoiation of a gastiic ulcei, perforation due to rapidly 
glowing, soft, and necrosing caicmoma, acute suppurative (or phlegmonous) 
gastritis, acute gastritis due to coirosive poisons 

Small Intestines — Traumatic lupture, perfoiation by shaip foreign bodies, 
perfoiating ulcers, duodenal, jejunal peptic ulcei, occuiiing m cases of 
gastrojejunostomy, especially, it is said, aftei theanteiioi operation, typhoid 
ulcer (peritonitis m rare instances occuis in the absence of any gioss per- 
foration), urmmic ulcer, acute enteritis, strangulation, kinlcing, volvulus, 
intussusception, internal heinia, infarction 

Appendix — Perforation as a lesult of acute infective inflammation, 
fiom rupture of an abscess in the walls of the appendix or in its neighborhood, 
or from acute appendicitis as already mentioned An abscess m the 
appendix so minute as to be easily overlooked may ruptuie into the peri- 
toneum and s^ up peritonitis, which may thus appeal to be primaiy or 
idiopathic 

Colon — Peifoiation, tiaumatic oi by a foieign body fiom within Per- 
foiating ulcei, stercoial dysenteiic, m connection with carcinoma, either 
from ruptuie of a distention ulcei, or leakage through necrosing growth 
Extremely acute inflammation, in strangulation, volvulus, intussusception 
Wounds, perfoiation of the rectum by a bougie, nozzle of an enema syringe 

Gall-bladdei — Acute, phlegmonous, or gangrenous cholecystitis Rup- 
ture of an inflamed gall-bladder 

Livei — Rupture or leakage of an abscess or of a suppurating hydatid 
cyst Abscesses may be multiple and due to arterial pyaemia, infection of 
the portal vein (pylephlebitis), or of the bile ducts (suppurative cholangitis) 
In newborn infants phlebitis of the umbilical vein gives use to perito- 
nitis 

Spleen — Rupture of an abscess, or of a suppurating infarct 

Mesenfenc Glands — Rupture of a suppurating lymphatic gland into the 
general cavity of the peritoneum 

Ulceration and perforation of the inmaiy bladdei or of sacculi m connec- 
tion with it 

Suppwating and gangrenous ovauan cj/sts 

Pyosalpinx and infection spieading fiom the Fallopian tubes The 
importance of this factor has piobably been overestimated m the past 
Riedefl has shown reasons for believing that salpingitis is a more important 
cause of general peritonitis in girls under ten years of age than in adult 
women 

Peifoiation of the uterus by a sound 

Rupture of an abscess into the peritoneal cavity, especially of a peri- 
appendicular abscess, this may follow rough manipulation It is lemarkable 
how larely ervsipelas oi suppuration m the abdominal paiietes gives rise 
to peritonitis, this probably depends on the lymphatics being independent 
Although peritonitis may lead to infection of the pleurie, an empyema 
hardly ever ruptures into the abdominal cavity Peritonitis readily spreads 
from the pancreas to the peritoneum of the lesser sac Retroperitoneal 

’ Arch f Llin Chvr , Berlin, 1906, Ixxxi, 186 
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suppuration, such as that due to tuberculous ostitis of the spine or to renal 
calculi seldom infeets the peritoneum In infants acute peiitomtis is usually 

due to infection horn the umbilicus 

As o-ivino- the lelative importance of the vaiious staiting points ot acute 
peritonitis, '’Benda’s" 446 cases of acute diffuse pciitonitis examined after 
death may be referi ed to The vermifoi m appendix u as the stai ting point in 
115 cases, the stomach and duodenum in 68, the lest of the intestine in 
118, the female genitals in 81, the gall-bladder m 10, the kidney and urinaiy 
bladder m 10, the panel eas in 2, the spleen m 1, 35 were unknown, 4 weie 
postoperative, and 2 were desciibed as hiematogenous (nephritis and rheu- 
matic fevei) 

The sex and age incidence depend on those of the commonest causes of 
peritonitis, perforating gastiic ulcei and pelvic infections being the most 
frequent etiological factois m uomen, and appendicitis m childien and 
young males In 200 fatal cases at St Geoigc’s Hospital theie were 107 
males and 93 females, the aveiage age of the 200 cases was 32 years, being 
34 26 in the males and 29 3 years in the females The largest niimbei of 
cases occur between twenty and forty years of age 

Bacteriology — Although a gieat deal of uoik has been done on this 
subject 0111 knowledge is far from complete In the following account 
the results obtained by Dudgeon and Sargent will be freely utilized A 
large number of microorganisms have been found in human peiitonitis, 
the most impoitant of uhicli will now be considered In many instances 
there is a mixed infection, and diffieulty arises in apportioning the shaie that 
the organisms piesent have taken in pioducing pciitonitis The oiganisms 
found in peritonitis are in nearly all instances moiphologically the same as 
those commonly piesent in the healthy intestine 

The Bacillus coh communis is lery commonly found, and consideiable 
discussion has taken place whetliei its importance is commensuiate with 
Its frequency It has been regarded as the all-important factor in perito- 
nitis, and, on the othei hand, it has been recently thought that the Bacillus 
coh, being more hardy than other bacteiia, may overgrow them and so be 
found postmortem, to the exclusion of other miciooiganisms which aie the 
real factors in producing peritonitis That this disappearance of the 
original organism can occur has been shou n experimentally bj' Klein, and 
in man an organism, the pneumococcus, found in pure culture at operation, 
has not been obtained after the death of the patient, while Bacillus coh 
was (Charrin and Veillon^) But these observations do not in any uay 
piove that the colon bacillus is not an important cause of peritonitis It is 
naturally found most often in cases of peritonitis due to infection from the 
alimentary canal, and is veiy frequently present in association with some 
other organism, in 56 cases of peritonitis due to bowel infection, Flexmer 
found the Bacillus coh in 43, iii pure culture m 8, and in association with 
other organisms in 35 Dudgeon and Sargent,^ as the result of bacteiio- 
logical examination of 270 cases, came to the conclusion that the colon bacillus 
i^s the most iniportant factor, and that it is found in the largest number of 
fatal cases Its virulence varies greatly, and while it is less virulent than 

tranSon, voAi^rer von Bruns, and von Mikulicz, 

3 1893, xlv, 1057 

Ine Bacteriology of Pentomtis, Constable & Co , London, 1905 
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the streptococci and Bacillus pyocyaneus, it is moie frequently present 
With mixed cultures a very virulent peritonitis is set up 

A V hite staphylococcus, which is not the same as the Staphylococcus pyogenes 
albus described by Rosenbach, and has often been regarded as due to con- 
tamination fiom the skin, and is probably Welch’s Staphylococcus epider- 
midis albus, has been found by Dudgeon and Sargent to be the first oigamsin 
to appear m the peritoneal cavity m cases of early peritonitis, and to pass 
thiough the walls of the inflamed intestine before more virulent organisms 
They found this microorganism m 108 out of 258 cases of different peri- 
toneal lesions ^ It IS an organism of low virulence, and, as mentioned above, 
gives rise to an exudation rich m phagocytes and thus exerts a protective 
action against more virulent microorganisms 
Stieptococci are found m a considerable percentage of the cases Plexner 
found them second m order of fiequency both m his primary and secondary 
groups of peritonitis As streptococci are among the normal saprophytes 
of the intestinal canal, it is natural that they should be commonly present 
m cases of peritonitis due to intestinal lesions, but it must be remembered 
that the Streptococcus pyogenes has not been found noimally m the alimen- 
tary canal, and that streptococci found m the peritoneum are not neces- 
sarily Streptococcus pyogenes, and may be the saprophytes of the intestine 
(Andrewes and Horder^) Peritonitis due to Streptococcus pijogenes is the 
most severe and fatal form, there is little or no local reaction, the phagocytes 
being powerless against the virulent microorganisms which, as shown by 
Buxton’s^ experiments on animals, are rapidly absorbed into the circulation 
and give rise to bacteriiemia, proving fatal m the course of 24 to 48 hours 
from liberation of their endotoxins 

Staphylococcus pyogenes aweus was found by Flexner m 15 out of 34 
cases of exogenous peritonitis, being in puie culture m 12 and mixed m 3 
It was piesent in 3 cases only in 39 cases of endogenous peritonitis It 
gives rise to a virulent foim of peritonitis 
Bacillus pyocyaneus is responsible for a certain number of cases of acute 
peritonitis, and ranks next to the Sli eptococcus pyogenes m the virulence 
of the resulting peritonitis It does not produce green pus in the peritoneal 
cavity, as it often does in a local abscess Dudgeon and Sargent have 
shown that Bacillus coh will not grow in the presence of Bacillus pyocyaneus 
Pneumococci have been isolated m a small percentage of cases, but much 
attention has been paid to pneumococcal peritonitis, as it is comparatively 
often primary It has been found in cases of peritonitis due to appendi- 
citis, or to peiforation of a gastric ulcer, peptic or malignant 

Gonococcal peritonitis is infrequent, and wdien it does occur is chiefly 
found m vomen and children No doubt some cases of gonococcal peri- 
tonitis are mixed infections, and the severity of such cases is due to the other 
microorganisms 

Bacillus typhosus has m a few instances been found m cases of peritonitis 
due to perforation of tjqjhoid ulcers, and even after rupture of the spleen 
But it IS combined with saprophytic organisms, and it is doubtful what 
importance should be attached to its presence 
Other organisms, such as Bacillus pioteus. Bacillus anthracis, are occa- 


* Lancet, 1906, ii, 1337 

’ Journal of Medical Research, Boston, 1907, xvi, 39 


2 Ibid , 1906, 11, 708 
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sionally found With regard to anaerobic organisms, there has been a good 
deal of discussion, Veillon and Zuber and Tavel and Lanz conclude 
that anaerobic organisms are of importance m the production of appendicitis 
and peritonitis, whilst Dudgeon and Sargent employed strictly anaerobic 
precautions in a number of cases of appendicitis and in othei varieties of 
peritonitis, but failed to find anaerobic organisms except in one case of gan- 
grenous appendicitis with abscess in which Bacillus aewgcncs capsulatus 
was found m addition to Bacillus colt and a streptococcus As the result 
of the piesence of anaerobic organisms the peritonitic exudate may become 
putrid 

Hill and PisclA report a case of peritonitis due to the influenza bacillus, 
and refer to another case examined by von Recklinghausen One case 
occurred m the Johns Hopkins Hospital 

It may be well to summarize the data at our disposal as to the bacteriology 
of peritonitis due to vaiious anatomical lesions In perforative peritonitis 
due to gastric ulcer, the pneumococcus and a streptodiplococcus, an oigan- 
ism of low vnulence (Dudgeon and Sargent), have been thought to be the 
lesponsible organisms In perforation of the small intestine the Bacillus 
coh and streptococci, and in appendicitis various organisms, especially 
stieptococci (Low, Lartigau), Bacillus coh, and diplococci have been le- 
garded by different observers to be tlie causal organisms Krogius, A O J 
Kelly, and Dudgeon and Sargent are opposed to the view that streptococci 
commonly give rise to appendicitis In puerperal peritonitis streptococci 
are most often the lesponsible organism 

Morbid Anatomy — The morbid appearances seen in the abdomen 
necessarily vary with the causes and stages of acute peritonitis In the 
most rapidly fatal cases, in which death is due to septiciemia fiom fiee absorp- 
tion from the peritoneal cavity, there may be little or no evidence of moibid 
change in the peritoneum In other cases the eaihest visible change is 
congestion of the small bloodvessels of the peiitoneum, this is not uniformly 
distributed, but is naturally best marked and at first confined to the starting 
point of the inflammation and to the omentum which is often adherent to 
the focus of infection Further it is more marked on the visceral than on 
the parietal layer of the peiitoneum, and is in most instances not diffuse, 
but IS confined to longitudinal lines which correspond with the spaces left 
between contiguous and distended coils of intestine The next change 
IS the exudation, at first there is slight dulling of the smooth peiitoneal 
surface, which appears finely granular, and on scraping yields a little fibrin 
This fibrin is sticky and as it increases in amount glues the intestines 
together and collects m the triangular chinks left between adjacent cods 
At first the fibrin is thin and clear, but it becomes opaque, and may be yellow 
or even of a green tint Large masses of fibrin may eventually form and 
show a somewhat spongy or reticulated structure This fibrin serves a useful 
purpose m limiting the field of infection and tending to localize the periton- 
itis, and also in protecting the peritoneal endothelium and so pi eventing 
absorption of bacteria and their toxins into the blood stieam in overwhelm- 
ing quantities 


The fluid portion of the exudation, usually comparatively small, may in 
some instances be considerable (several quarts) It collects between'^the 


’ St Louis Medical Review, 1903, xlviii, 55 
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intestinal coils, during life it is often mainly in the loins, but after death 
it IS more commonly seen in the pelvis Its chaiacters vary much in diflei- 
ent cases it may be (1) serous, (2) serofibrinous, turbid, ^\lth pieces of 
fibrin floating in it, and of a specific gravity of 1018 or upwaid, (3) fibrinous, 
(4) fibrmopurulent , (5) puiulent, (6) samous, (7) putrid, due to the presence 
of putrefactive anaeiobic organisms, such as the Bacillus capsulatus aero- 
genes In such cases there may be free gas in the peiitoneal cavity without 
any perforation of the hollow visceia 

The charactei of the exudate differs in different forms of infection In 
the virulent streptococcal infection there is a little thin, odorless fluid, in 
gonococcal infection there is a dry, fibrinous exudate with hardly any pus 
or serum, m pneumococcic peritonitis the exudate resembles that m a 
pneumococcic empyema, and in colon infections there is a thick, creamy 
pus 

The progiessive fibrinopumlcnt form of peiitomtis described by Mikulicz 
IS transitional between circumscribed and diffuse peritonitis There is 
a gradually extending area of foci of pus enclosed m fibrinous adhesions, 
and m rare instances the whole of the peritoneal cavity may be involved 
From rupture of an encysted collection of jius geneial puiulent peritonitis 
may be set up 

The intestines are in a state of paialytic distention, the walls somewhat 
swollen, oedematous, and softened fiom inflammation so that the peiitoneum 
readily strips oft and the intestine may luptuie if pulled upon In children 
there may be retiograde intussusceptions produced during the death agony 
The peritoneum may show scattered small hemorrhages, and small extia- 
vasations of blood are not uncommon m the ovaries The omentum is 
often adherent to the staiting point of the peritoneal infection, e f/, the 
appendix 

The lymphatics become filled with exudation and cells, and infection is, 
as shoAvn by Durham' both experimentally and by obseivations on fatal 
cases of peritonitis in man, conveyed to the lymphatic glands m the anterior 
mediastinum, these glands are swollen, reddened, and contain microbes 
A diagnosis of peritonitis is, indeed, sometimes possible from examination 
of these glands before the abdomen is opened It is significant that in cases 
fatal from “shock” or “collapse” within twenty-four hours aftei laparotomy 
those glands are infected, showing that the cause of death is leally infection 
As the result of toxic absorption the solid viscera, such as the liver, pancreas, 
spleen, kidney, show cloudy swelling of .then cells and areas of focal neciosis 
Twenty-three cases of acute or organizing peritonitis showed hvei necroses 
m 10, and pancreatic necroses in 6 (Whipple^) In rare instances other 
serous membranes, especially the pleurai, are inflamed as the result of a 
concomitant infection — an acute polyoiromemtis 

In prolonged cases, especially in pneumococcal and puerperal peritonitis, 
local abscesses may form These if left alone may perforate in various 
directions, into hollow viscera, or even externally at the umbilicus 

Microscopically the endothelium of the peritoneum, especially of the 
omentum, early shows proliferative changes, the cells enlarge, their nuclei 
become swollen and divide by direct and then by indirect nuclear division 

' Journal of Pathology and Bacteriology, Edinburgh and London, 1897, iv, 361 
* Johns Hopkins Hospital Bulletin 1907, x\ lu, 391 
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The cells (“macrophages” of Metchnikoff) thus produced vary in size, 
but some are indistinguishable from lymphocytes The sui face of the endo- 
thelial cells IS covered by a layer of fibrin containing leukocytes, and tliere 
IS small lound-celled infiltration of the underlying (subendothehai) tissues 
Coarsely granular eosmophile cells constitute a considerable propoition 
of the immense number of leukocytes attracted to the bloodvessels of the 
part, tins local accumulation is conelated with the diminution of eosino- 
jihile cells in the peripheral circulation (Opie^ At a later stage the cell 
infiltration of the underlying structures becomes more intense and extensive, 
and the peritoneal endothelium is destroyed 

If the inflammatory process beshoit-lived the endothelium is not destroyed, 
and the fibrin is eventually absorbed, so that the formation of permanent 
adliesions is prevented If the inflammatory piocess be continued the 
endothelial cells are destioyed and permanent adhesions foim There is 
some divergence of opinion as to the method by which adhesions are formed, 
some have considered that they may result from endothelial proliferation 
and metaplasia, but it appears more probable that peritoneal adhesiong are 
formed from proliferation of connective-tissue cells 
The exudation and fibrin formed on tlic surface of the peritoneum are 
protective by (a) enabling phagocytosis and bacteriolysis to take place, 
(6) by bloclung up the lymph channels and so preventing absorption from 
the peritoneal cavity, and (c) by preventing the passage of micioorgamsms 
from the lumen through the walls of the inflamed intestine 
Cytology — The cells normally present in peiitoneal fluid have been mainly 
studied in animals, and the descriptions given by Kanthack and Hardy, 
Durham, Dudgeon and Ross do not exactly coiiespond, possibly because 
different animals have been employed But, generally speaking, small 
mononuclears, coarsely granular eosinophiles, and laige hyaline mononiiclcai 
cells, probably endothelial in origin, are described 
As the result of experimental bacterial infection, Durham found a leuko- 
penic stage lasting an houi, the normal hyaline and eosmophile cells dis- 
appearing from the peritoneal fluid, which becomes increased m amount, 
while the lymphocytes remain The disapjreaiance of the cells is due to 
their being collected into balls on the surface ol the peiitoneum, especially 
on the omentum, and not, as Metchnikoff believed, to their destruction 
In very virulent infections the leukopenic stage may persist until death 
According to Dudgeon and Ross’*' experiments the first cells found in the 
exudation are either small lymphocytes or coarsely gianular eosinophiles, 
subsequently there are polymorphonuclear leukocytes (Metchnikoff ’s 
“macrophages,” microxycytcs) which are derived from the bloodvessels, 
these cells have been found by Beattie^ to diminish in number rn non-fatal 
cases rn from forty-eight to sixty hours after the onset, but to persist until 
death m fatal cases They are active phagocytes, as are also the mono- 
nuclear cells (macrophages) derived from the endothelial cells of the peri- 
toneum, which, however, according to Buxton,^ are unable to digest bacteria 
i^ectively in the absence of an early and marked polymorphonuclear reaction 
Dudgeon and Ross experiments on animals show that the coarsely granular 
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eosmopbile leukocytes (megoxycytes), winch are usually regarded as non- 
phagocytic, are, m the early stages of peritoneal infection, among the most 
important if not the most important phagocytes 

The peiitoneal exudation is not infrequently free from microorganisms 
and from phagocytes containing bacteria, while the surface of the intestine 
and the omentum shows their presence This observation is important in 
the consideiation of the question of chemical peritonitis, for it is clear that 
the peritoneal exudate may be sterile, and so suggest a non-bacterial peri- 
tonitis, because all the organisms have disappeared In addition to the 
peritoneal and subperitoneal changes described above, the wall of the intestine 
shows small-celled infiltration around the vessels and fibrinous and serous 
exudation, the nerve cells of Meissner’s and Auerbach’s plexuses show 
degeneration The solar plexus has also been found to show parenchy- 
matous changes (Laignel-Lavastine^) 

After-results — ^An attack of acute peritonitis leaves behind it some slight 
thickening and opacity of the peiitoneum, m cases m which blood has 
been extravasated pigmentation may be due to altered blood pigment As 
the result of organization of fibrin, adhesions are commonly seen, but it is 
remarkable how completely adhesions may disappear in course of time 

S5^ptoins — ^The signs and symptoms of diffuse peritonitis vary veiy 
widely in different cases, this depends on the cause of the peritonitis and 
on the virulence of the infecting organisms, m fact, different forms of peii- 
tonitis show somewhat analogous variations to those of pleurisy It will, 
therefore, be best to give a very brief description of a common form of peri- 
tonitis, then to detail the manifestations that may occur in the various forms 
of peritonitis, and, lastly to refer to special forms, pneumococcal, gonococcal, 
and puerperal 

The course of diffuse acute peritonitis can be most satisfactorily sketched 
by a short account of an ordinary case of perforative peritonitis There is 
a sudden onset with agonizing burning pain and a feeling that something 
has given away, tins is rapidly followed by collapse These symptoms 
are due to the perforation The abdoimnal wall is iigidly contracted, and 
extremely tender It is very rare to get tympanitic distention from escape 
of large quantities of gas into the peritoneal cavity at this stage Theie 
is widespread and very severe pain which is exaggerated by any move- 
ment so that respiration is costal and shallow, and there is frequent vomit- 
ing The collapse passes off m the course of a few hours, and for a time 
the patient appears fallaciously better, this period of latency or stage “of 
repose” (Symonds*) may be prolonged by the administration of opium 
or morphine But if the disease be allowed to run its natural course, 
symptoms reappear and those of peritoneal inflammation become unmis- 
takable, the abdomen gradually becomes distended, the legs being drawn 
up to relax the abdominal parietes, the arms usually lying above the head 
There is extremely severe and constant pain, which becomes exaggerated 
m paroxysms and is made worse by the slightest movement, such as mic- 
turition, vomiting is frequent, the tongue becomes dry, the mouth paiched, 
there is constant thirst, the temperature is somewhat raised, the pulse of 
high tension, wiry and rapid, the face pinched, anxious, and generally pale, 

^ Arch de med ex'per ct d’anat path , Pans, 1905, xvii, 54 

^ British Medical Journal, 1899, i, 520 
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and its aspect that of grave toxismia and of progressive exhaustion (facies 
hippocratica) As time goes on the abdominal distention increases, the 
pulse becomes thready, more rapid, and weaker, the skin is cold and clamrny , 
and the extremities icy and blue, although the internal temperature may be 
considerably raised Restlessness and anxiety persist, there is little or no 
sleep, the mind is usually clear to the end, but occasionally there is wandering 
or delirium Pam, tenderness, and vomiting occasionally pass off shortly 
before death, which may be sudden from cardiac failure, but sometimes there 
is profuse vomiting 3 ust before death, and aspiration of the foul fluid into 
the lungs may be the last straw 

The Chmcal Picture — The underlying faetors which are responsible tor 
the clinical manifestations are 

1 Acute inflammation involving an extensive area 

2 Paralysis of the muscular walls of the intestines 

3 Septiciemia and toxaemia, due to the absorption of microorganisms 
and their toxins from the peritoneal surfaces and of toxins from the mucous 
membrane of the paralyzed intestines 

4 Abstraction of water from the tissues 

To go moie into detail in the various clinical manifestations The onset 
vanes with the cause, when there is perforation of a hollow viscus, as in 
gastric or duodenal ulcer, the moment of the accident can usually be abso- 
lutely fixed In cases of typhoid fever, however, perforation of an ulcer may 
not be marked by sudden and acute pain, and from dulling of the patient’s 
powers of perception the existence of acute peritonitis may be an anxious 
problem In patients m the late stages of renal disease, mtia-abdommal 
new-grow tbs, cirrhosis, chronic peritonitis, pulmonary tuberculosis, etc , the 
onset and e\en the existence of peritonitis may be latent and not suspected 
during life In some cases, especially after abdominal operations and m 
intestinal obstruction, the onset of peritonitis is so gradual that it cannot be 
definitely fixed In puerperal peritonitis and occasionally in slowly pro- 
gressive forms of peritonitis, such as may occur m connection with some cases 
of appendicitis, the deielopment is gradual and insidious 

With an acute onset there is more or less shock due to the damage done to 
the peritoneum by the sudden entry of the contents of an abscess or of a 
holloiv VISCUS into the abdominal cavity This shock may prove fatal before 
peritonitis has had time to develop 

The facial aspect of advanced peritonitis is characteristic, and has been 
described as “a composite photograph of hemorrhage, pain, and infection” 
(Crile) The face is pinched, the skin being tightly drawn over the undei- 
lying bones, the eyes sunken, and surrounded by dark rings, the skin gray 
or somewhat livid from failure of the eirculation, and the expression anxious 
This is the abdominal or Hippocratic face In early stages, however, there 
may be nothing eharacteristic m the face, and the cheeks may be flushed 

The tongue, at first furred and moist, subsequently, from the loss of fluid, 
and absence of saliva, becomes shrivelled, dry, and stained by the vomit 
Unless me mouth is carefully and constantly cleaned, sordes collect oxi the 
teeth There is complete loss of appetite, and extreme thirst 

Position --The patient lies on his back, the shoulders raised, and the 
thighs flexed so as to relax the abdominal walls as far as possible The arms 
and head are tossed about and manifest the mental restlessness, but the 
rest of the body is kept as still as possible 
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Pam IS piacticallj a constant symptom, and is therefore most important, 
It IS only m cases in which a terminal peiitonitis supeivenes in the course of 
a chronic exhausting disease, such as carcinoma of the stomach or chronic 
renal disease, or of an aoute disease, such as typhoid fever, in which the 
mental faculties are greatly dulled, that pain is absent 

The pain of peritonitis may be continuous with that of the causal perfora- 
tion, m other forms of peritonitis it comes on more gradually, and steadily 
increases in severity until it becomes intolerable It is constant, but becomes 
worse from time to time, the exacerbations probably depending on move- 
ments of the intestines, vomiting, cough, or any kind of movement makes the 
pain worse, and accordingly the patient keeps the abdomen and trunk 
absolutely still, and holds the arms above the head, while tlie movements 
of the diaphragm are greatly restricted 
The pain is general all over the abdomen, but may be moie marked m 
some one part, such as the umbilicus or the right iliac fossa, and sometimes 
this may correspond with the starting point of the disease But this may be 
fallacious, for example, the pain may be most maiked in the appendix region 
in perforated duodenal ulcer, and in pelvic appendicitis the pain is not 
uncommonly refeired to the umbilicus Towaid the end the pain may 
disappear, this may be in part the result of the effusion and of intestinal 
paralysis, which prevents the intestines from lubbing against the parietal 
peritoneum, in part of the continued effect of toxaemia on the exhausted 
sensorium The diminution or disappearance of pain, therefore, does not 
mean that there is any impiovement 

Tendema ^ — ^There is no true cutaneous tendeiness oi 2 >ain m acute 
peritonitis (Head*), if present it is due to some definite visceral lesion, thus, 
although the zone of cutaneous hyperaesthesia due to appendicitis may 
disappear when {perforation into the general peritoneal cavity occurs 
(Sheri en^), it may peisist when peiitonitis has supervened, out of 8 cases of 
peritonitis due to appendicitis, especially investigated with regaid to this 
point by Dr H Robinson, at St George’s Hospital, three showed an area 
of cutaneous liypera?sthesia In older to test accurately for the presence of 
cutaneous hy{perfesthesia, the skin, without any of the underlying tissues, 
should be carefully picked up between the finger and thumb In acute 
peritonitis the abdominal leflexes are not exaggerated, as they would be 
if the tendeiness were cutaneous (Head) Tenderness of the deeper tissues 
IS due to peiitonitis and implication of the parietal peritoneum and its 
somatic nerve supply in the inflammatory process The tenderness gets 
progressively ivoise, and may be so extreme that the patient cannot bear 
the weight of the bed-clothes, it is universal and corresponds with the extent 
of the peritoneum, being elicited by rectal and vaginal examination On 
rectal examination, ballooning of the lectum may be found 
Rigidity of the Abdominal Walls — In the early stages the muscles are 
firmly contiaeted from spasm, and there may even be retraction, this is most 
maiked m cases of perforative peritonitis In strong and muscular men the 
rigidity IS prominent and lasts for a considerable time, m fact, in very acute 
cases it may persist until the end In women with very flaccid abdominal 
parietes theie may be no appreciable rigidity Although this muscular 
defence is one of the most common events m the course of acute peritonitis. 


^ Brain, 1S93, xm, 94 


^ Lancet, 1903, n, 816 
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It may be absent thiougliout, this is seen m gonococcal peritonitis, and even 
in cases in vhicli there is no special atiophy of the abdominal muscles 
This absence of rigidity is more likely to occur m non-perforative cases and 
in the someivhat slowly progiessive fibunopurulent peiitonitis described 
by Mikulicz As a result of this musculai spasm, the abdomen becomes 
more or less immovable, this is a valuable sign of peritonitis, but movement 
of the abdomen does not piove that peritonitis is absent Musculai iigidity 
passes oft when the patient is amesthetized 

Tympanites — Except in the fulminating and lapidly fatal cases, the early 
rigidity gradually passes off, and m about foity-eight hours after the onset 
m acute cases is succeeded by abdominal distention, in less acute cases this 
may be delayed for a day oi two longer The abdominal distention may 
come on rapidly aftei rupture of the stomach and escape of gas into the 
abdominal cavity 

The tympanites oi meteoiism of peiitomtis is due to distention of the 
paialyzed intestines with flatus, to a slight degree accumulation of liquid 
fiEces m the dilated intestines and inflammatoiv peiitoneal exudate, winch is 
seldom laige in amount, contribute to the distention Its onset is naturally 
favoied by a flaccid condition of the abdominal paiietes, such as may lesiilt 
from paituiition, abdominal tumois, oi ascites The abdomen becomes 
prominent, hypenesonant, and the skin tight, sti etched, and shiny Ab- 
dominal movement is abolished 

The distention pushes up the hvei m such a mannei that the noimal 
1 elation of that oigan to the paiietes is altered, and veiy little of it remains 
in contact with the body wall, in extieme instances the thin edge of the 
Iner looks upwaid and backwaid instead of downwaid and forward As a 
natural consequence, the hepatic dulness is diminished or obliterated, and 
this uithout any fiee gas m the abdominal carity Absence of hvei dulness 
must not be taken as evidence of perforative peritonitis The diaphragm 
is pressed up, so that the lovvei lobes of the lungs become oedematous and 
partially collapsed, and the bieathing thus furthei embarrassed The apex 
of the heart may be somewhat displaced upward, into the foui th intercostal 
space 

The intestinal paralysis, which is one of the most important factois m 
acute peritonitis, is probably nervous and due to leflex shock, it may be 
increased by oedema and inflammation of the muscular walls and the local 
action of toxins on the neuromusculai apparatus of the intestinal wall 
But from the lapid onset of distention in some cases of peritonitis, before 
inflammation can have spiead sufficiently into the intestinal vv'all to pioduce 
muscular paralysis, this is ceitainly not the only factor concerned 

Distention is lessened by copious vomiting The distention may force 
a coil of intestine into an old hernial sac, and so suggest that the symptoms 
are due to strangulation of the bowel, but examination will show that the 
hernia is reducible 

Percussion is painful, and therefore should be light, when theie is disten- 
tion the note is usually tympanitic, but in certain areas, especially the flanks, 
tlieie may be dulness due to collections of peiitoneal exudate oi to coils of 
intestine conteining fluid fseces In rare instances a friction lub can be 
leard Un the other hand, a valuable sign of intestinal paralysis is the entire 
absence of any gurgling sound when the abdomen is auscultated for five 
minutes at a time (Greig Smith) 
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Qildema of the aBdominal wall is extremely rare, Avhen it does occui it 
IS usually in connection with a localized collection of pus, for example, 
appendicular abscess It is not a sign of diffuse peritonitis 

Vomiting is one of the most chaiactenstic and, next to pain, the most 
constant manifestation It may be absent, howevei, especially m young 
children In the early stages, of which it is often the first symptom, it is 
piobably a reflex result of iiritation of the peiitoneum, although it has been 
legal ded as due to the action of toxins on the medulla In the latei stages 
it IS, like the vomiting of acute obstiuction, due to a leflux flow of fluid into 
the stomach from the paralyzed intestines That it depends on paralysis 
of the intestine, and oveiflow into the stomach of then stagnating contents 
IS supported by the lule that it is less pi eminent or absent in cases m which 
the bevels act or in which there is diaiihoea, as in puerperal peritonitis, 
further, washing out the stomach prevents the vomiting It is commonly 
excited by taking fluid to lelieve the urgent thirst 

The vomited materials are first those of the stomach, then those of the 
upper part of the small intestine containing easily i ecognizable bile, and lastly 
feculent or stercoraceous matter of an extiemely offensive character In 
severe cases the vomit is often brown or daik m color from the presence of 
blood The fluid is brought up with comparatively little effort, welling up 
into the mouth The amount varies somewhat, but is much less than m 
mechanical obstruction It is rather remarkable that vomiting occuis m 
cases of perforation of the stomach, it might have been surmised that con- 
tinued vomiting would militate against a diagnosis of perforated gastric 
ulcer, but this is not so Thus the Fenwicks found vomiting m 29 per cent 
of perforated gastric ulcer, Finney m 40 per cent , and English in 74 per 
cent The movement entailed in vomiting exaggerates the abdominal pain 
Nausea is common, there is a bad taste in the mouth, and foul gas may 
be belched up In the later stages retching may be substituted for vomiting 
The loss of fluid entails continual thirst 

Hiccough, when it occurs, usually comes on m the late stages of peritonitis 
when the abdomen is considerably distended It is a reflex phenomenon 
due to implication of the phrenic nerve 
Rigors are not common, they are seen in some cases of puerperal peri- 
tonitis, and m the prolonged form of progiessive fibrinopurulent peritonitis 
Constipation is the rule, and, from intestinal paralysis, is often so marked, 
both for flatus as well as for fasces, as to give the case the aspect of acute 
mechanical obstruction An enema will, however, usually bring avav 
some faecal matter m acute peritonitis without any improvement in the 
patient’s condition, this does not hold good for mechanical obstruction 
So constant is constipation in acute peritonitis that cases in which it is absent 
or m which the bowels can be made to act may generally be regarded as 
hopeful In puerperal peritonitis, however, diarrhoea, due presumably to 
some peculiar form of toxin, is the rule In other forms, except in that due 
to pneumococcal infection, it is exceptional 

Respuation — ^As diaphragmatic and abdominal movements are greatly 
reduced oi abolished, the respiratory excursions mainly depend on the 
intercostal muscles The upper parts of the lungs are therefore employed 
to a larger extent as a means of compensation for the impaired movements 
of the lower lobes, and some of the extraordinary muscles of inspiration 
come into action The respirations are painful, shallow, and considerably 
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increased m rate (40 to 50 per minute), coughing and deep breaths are 

lestramed ^ , j t+ 

The pulse varies m chaiaeter at different stages of the disease It is 

nearly always regular, quickened, and becomes progiessively more rapid, 
being 100 to 120 in the early stages, and becoming running, 170, or uncount- 
able, towaid the end In some instances the rate of the pulse may be little 
if at all mci eased, although theie is extensive purulent peritonitis, this has 
been ascribed to interference with toxic absoiption from blocking of the 
stomata and lymphatics, but is not necessaiily a sign that the patient is 
impiovmg There is no coriespondence between the rate of the pulse and 
the tempeiature, the temperature may be low and the pulse extremely rapid 
The pulse is small and hard m the early stages, and is spoken of as wiry , 
Crile,^ who found the average blood pressure in 20 cases to be 166 miA of 
meiciuy, ascribes the small volume to the accumulation of blood in the 
splanchnic aiea and the hardness to increased blood pressuie induced by 
leflex stimulation of the vasomotor centres from the peritoneum In col- 
lapse and in the later stages the blood piessure falls and the pulse becomes 
thready and eventually perhaps imperceptible 
The temperature m peritonitis is so extremely variable as to be of little 
or no value in diagnosis or as to the degree and gravity of the peritonitis 
In peritonitis there is usually a more considerable difference between the 
rectal and the surface temperatures, such as the axillary, than in other dis- 
eases, this IS connected with the stagnation of blood in the splanchnic area 
and the correspondingly small amount of blood m the cutaneous vessels 
In cases of perforative peritonitis the initial shock nearly always depresses 
the temperature, this is most noticeable m typhoid fever, in which the writer 
has seen a fall of eight degrees But this is not an absolute rule, the varia- 
tion piobably depends on how much of the peritoneum is inundated by the 
contents of the bowel It is possible that the form of infection may have 
something to do with the temperature, and that a particularly virulent microbic 
invasion may so paralyze the power of resistance that there is less febiile 
leaction than in a less severe form of infection In the vast majority of the 
cases of diffuse peritonitis the temperature is raised in some period of its 
course, it may be raised continuously, usually not to any great extent, and 
very seldom above 104° A relatively high temperature, especially in the 
early stages, is more likely to occur in healthy and vigorous individuals 
A peisistently low temperature may depend on the seventy of the infection 
and on failure of the organism to react, and is therefore a grave sign 
Blood — ^There is anaemia, but the erythrocyte count is not very greatly 
diminished, probably the concentration of the blood accounts for this In 
16 cases examined by Da Costa, the average was 3,970,000 reds, and the 
coloi -index 0 78 In fulminating cases m winch the resisting powers of 
the body are paralyzed by the intensity of the toxaemia, leukocytosis is 
absent and tnere may be leukopenia In less severe peritonitis there is a 
leukoc^ffosis which in some instances may be extremely marked It is of 
the oidinary polymorphonuclear neutrophile form According to Locke"* 
and Luliand the glycogenic reaction seen in the polymorphonuclear 


neu- 


J Blood Pr^sure in Surgery, Philadelphia, 1903 
Jio^lon Medical and Surgical Journal, 1902, cxlvii, 287 
Bnlish Medical Journal^ 1904, i, 880 



528 


DISEASES OF THE ALIMENTARY TRACT 


trophiles is much moie tiushvoithj, for it is piesent in cases of peritonitis 

ith such a “brutal” infection that leukocytosis does not appeal Cabot^ la) s 
stress on the impoitance of the increase of the fibrin network (hyperinosis) 
in the diagnosis from mechanical obstiuction, for this increase does not occui 
m obstruction, while leukocytosis does 

Blood Cultures — Although the fatal lesults of peiitomtis aie usually con- 
sidered to depend upon septiciemia as well as on toxiemia, and altliougli 
organisms can often be found aftei death in the heart’s blood, it does not 
appear that the presence of oiganisms in the blood during life has been 
proven In this connection it may be pointed out that m human septicasmu 
pyogenetic cocci are demonstrated with difficulty m the blood, thus contrast- 
ing with experimental peiitoneal infection and septiciemia in animals 
Libman^ found that in 25 cases of peiitonitis, mainly of intestinal origin, 
the blood was sterile, although in some instances the blood cultures were 
made shortly befoie death 

The wine is scanty, high coloied, and may contain a small quantity of 
albumin, diacetic acid, and acetone The most impoitant point, however, 
IS the large quantity of indican, which Nothnagel regards as practically 
constant and as present in larger amounts than in any othei disease except 
intestinal obstiuction The noimal amount m adults is fiom 5 to 20 mg 
m the twenty-four houis, but in jiathological conditions it may be increased 
up to 150 mg Indicanuiia takes some tvehe to tventy-four hours to 
appeal after the onset of perfoiative peiitomtis 

Accoiding to Lennandei, the urine contains the oiganisms responsible foi 
the peritonitis Then presence, especially as he states they may appear 
v\ ithin twenty-foui lioui s of the onset of the disease, may possibly in the futuie 
be of some value in diiecting the tieatment Unfortunately, as regaids 
gonococcal peiitomtis, the presence of gonococci m the urine could haidly 
be regarded as an infallible guide to the nature of the peritoneal infection, 
as there might be a mixed infection 

Prom the presence of peiitomtis over the bladder mictuiition is painful, 
and usually urine is retained, as if fiom paralysis of that viscus resembling 
that of the intestines Occasionally, on the other hand, mictuiition is more 
frequent than noimal 

The mental faculties aie often cleai to the end, but sometimes they are 
somewhat obscured by the progiessive toxfemia In cases of peritonitis 
supervening m the course of typhoid fe\er the mental obscuration due to the 
primary disease may be expected Sleeplessness is necessarily the rule, 
headache is common, and great anxiety and a painful form of restlessness 
are often present 

Death may come quite suddenly fiom cardiac failure brought about by 
the action of toxins on the heart muscle, and may follow almost immediately 
after copious vomiting Death sometimes comes gradually from progressive 
asthenia 

The duration is ^ ery variable and depends on the cause and on the nature 
of the infection, the pievious state of the patient, young and vigorous, or 
old and the subject of some exhausting disea,se, and on the treatment 
Thus, in the most virulent and fulminating forms, as in some cases of 

' Examination of the Blood, 1904, p 2S2 

■’ Johns Hopkins Hospital Bulletin, 1906, xiii, 221 
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appendicular and puerperal infection, death may occur in thirty-six to 
forty-eio'ht hours from the onset, whereas the more usual and less severe 
forms lenerally last four, five, or even more days A previously healthy 
boy may li\e through several days with severe peritonitis, while a patient 
with carcinoma of the stomach may only survive the onset of perforative 
peritonitis for eighteen to twenty-four hours In pneumococcal peritonitis 
the duiation is very considerably prolonged, and, as pointed out elsewhere, 
the peritonitis may become localized into residual abscesses, so that the 
symptoms abate without disappearing In the progressive fibiinopuru- 
lent peritonitis, desenbed by Mikulicz, rvhich constitutes a transition from 
circumscribed to diffuse peritonitis, the disease may go on for weeks 
Pneumococcal Pentomtis — This is a rare foi m, but presents some rather 
special features which necessitate a separate description In 140 cases of 
peritonitis examined bactenologically, Netter found this form only twice 
Jensen^ has collected 106 cases The disease is much commoner m childien 
than m adults It may occur very early m life, Gossage^ reported 4 fatal 
cases of primary pneumococcal pentomtis m infants under tlrree months, 
and Dudgeon and Sargent report its occurrence m a male infant aged seven 
weeks Under the age of fifteen years it occurs more often m girls than in 
boys, according to Annand and Bowen,® who have collected 91 cases, m the 
proportion of 3 to 1, but after that age its incidence is equal m the two sexes 
Pneumococcic peritonitis may be primary, secondary, or, as Bowen and 
Annand point out, it may be difficult from the rapid spread of the infection 
to decide whether it is piimaiy or secondary The following channels have 
been regarded by various authors as enabling the pneumococci to reach 
the peritoneum (1) Thiough the blood stream, the organisms being 
absorbed from foci of pneumococcal infection in the thorax or possibly from 
the throat or ear, (2) from the stomach (pneumococcal gastritis), intestines 
in inflammatory conditions, appendicitis, or foci m the abdominal viscera, 
(3) from the pleuric through the diaphragm, and (4) through the Fallopian 
tubes In favor of the last path, the greater frequency of the process m 
the lower half of the abdomen and its preference for young girls were at one 
time urged Against this hypothesis it has been argued that there is generally 
no evidence of vulvovaginitis clinically or at autopsy Bond’s'^ observations 
on ascending mucous currents in the uterus and Fallopian tubes, however, 
make it probable that the pneumococcus ma} be rapidly carried up the 
genital passages in a few hours, so that there is not sufficient time for local 
inflammation to become evident Probably) infection of the peritoneum 
occuis by different channels in different cases There may be associated 
pneumococcal lesions elsewhere, such as pneumonia, empyema, broncho- 
pneumonia, pericarditis, otitis, but in the majority of instances the peri- 
toneum is the first part attacked Diffuse peritonitis is rare in pneumonia, 
in 4454 cases® of lobai pneumonia in patients over ten years of age in the 
hospitals of London there were 11 fatal cases, or 0 25 per cent Pneumo- 
coccal infection of several serous membranes, the pleura, pericardium, and 
peritoneum, pneumococcal polyorrliymemtis, may occur, especially m young 
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children In most cases the peritoneum has been previously healthy, and 
there is no obvious reason why it has been picked out for infection, m a few 
instances there has been ascites due to cinhosis or to chronic nephritis 
(Sevestre and Aubertm^) Pneumococcic peritonitis was primary, that is, 
the chief or only focus of pneumococcal infection in 47 out of 74 cases, and in 
34 of these 47 cases the peritonitis was encysted (Lenormant and Lecene^) 
In about half the cases the peritonitis is encysted or localized, m the other 
half it IS diffuse or widespread A localized abscess may either be primary 
or a result of diffuse pneumococcal peritonitis The exudate is like that 
of a pneumococcal empyema, it is highly fibrinous and prone to coagulate, 
yellowish green in color, and odorless The character of the exudation 
renders thorough drainage of the peritoneum difficult In some instances, 
however, a much more fluid exudate has been found When the peritonitis 
IS localized — the abdominal empyema of Lennander — an abscess results 
which is usually below the umbilicus, and is paiticulaily prone to point at 
the umbilicus 

Clinically the disease has tliree stages (1) Without any prodromal 
symptoms there is an acute onset with vomiting, followed by signs of peri- 
tonitis As the inflammation is often mainly in or near the pelvis, appen- 
dicitis IS not uncommonly diagnosed (2) After a few days the symptoms 
subside, the temperature falls, but diarrhoea is usually present, and for this 
reason typhoid fever may be suspected (3) A prolonged stage in which 
residual abscesses may form, usually in the upper pait of the abdomen, 
giving rise to continued fever and imitating tuberculous peritonitis As 
bearing on the resemblance of the manifestations to those of pneumonia, 
it may be mentioned that herpes labnlis has been noted in some cases and 
that the temperatme occasionally falls by crisis 
It IS one of the less severe forms of peritonitis, the frognosis in piimaiy 
encysted pneumococcal peritonitis is fairly good, but it is less favorable 
in the diffuse form, thus, Bowen and Annand found that recovery occuried 
in 86 per cent of the encysted and in only 14 per cent of the diffuse form 
Gonococcal Pentomtis — As the result of comparatively recent work, 
especially that of Cushing® and Hunner,^ it is clear that the gonococcus 
alone, i e ,\n pure culture, is capable of setting up diffuse peritonitis The 
peritonitis is not, however, of a seveie character, and it has been suggested 
that this IS because the gonococcus flourishes best at from 91° to 98° F, 
or about the normal tempeiature of the body, and that a higher temperatuie, 
such as would be met with in the peritoneal cavity, inhibits its activity 
(Hale White®) When the normal resistance of the peiitoneum is diminished 
by menstruation or by cold, gonococci m the Fallopian tubes have a better 
chance of infecting the peritoneum Gonococci enter the peritoneum from 
the ostia of the Fallopian tubes, but gonococcal pentomtis has followed 
leakage from a pyosalpmx during removal by operation In males infection 
is said to travel up the lymphatics of the spermatic cord 
The disease is very rare in men and its frequency in women has not yet 

’ Bull el m6m Soc mid d h6p , Pans, 1906, xxiii, 215 
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* Ibid , 1902, xni, 247 
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been established by extensive statistics, but diffuse gonococcal peritonitis 
IS not common In 1907 Goodman* collected 75 cases, but only 30 of these 
had been established by bacteriological examination at autopsy or opeiation 
It may attack girls under puberty (Northrup,* Comby®), and it is highly 
probable that it is often overlooked or not recognized It usually follows 
or precedes menstruation, and may appear shortly after delivery The 
anatomical lesions, as pointed out by Cushing, are comparatively slight, 
there is a dry, fibrinous exudate without pus or serum, and the peritoneum 
IS uniformly injected in the diffuse cases 

Clinically, gonococcal peritonitis comes on suddenly with great severity, 
which usually becomes greatly mitigated in twenty-four or forty-eight hours 
Comby speaks of the condition as one of peritonism rather than of peri- 
tonitis It appears to be more fatal in children than in adults, the mortality 
m children has been estimated at 20 per cent It may imitate appendicitis, 
as it mainly affects the lower part of the abdomen Abdominal distention 
IS usually not marked, and muscular rigidity is absent The existence of 
gonococcal peritonitis should be suspected in the presence of gonorrhoea 
when the peritonitis is mainly in the lower part of the abdomen At the 
onset of the disease the gonorrhoeal discharge may be slight, and as its 
existence is often firmly denied careful examination is necessary to avoid 
overlooking it It is usually agreed that the patients should not be operated 
upon, but m 20 cases in which laparotomy was performed there were four 
deaths only (Goodman) The difficulty is to decide m a given case of a 
woman with a vaginal discharge containing gonococci whether the peritonitis 
is due to a pure infection or to a mixed infection, such as may result from 
rupture of a pyosalpinx 

Puerperal Pentomtis — ^The infection gams entry through tears or wounds 
of the genital passages, and is much commoner in primiparae than m mul- 
tiparie It is not uncommon m criminal abortion The infection spreads 
from the genital organs by the lymphatics, and may be localized or wide- 
spread in the peritoneal sac The organism is most commonly Siiepto- 
coccus pyogenes, but staphylococci or the gonococcus may be the causal 
agent The exudation may be purulent, sanious, or putrid 

Clinically, puerperal peritonitis is characterized by the following features 
there is grave intoxication, usually diarrhoea, vomiting is less prominent 
than m other forms, meteorism is marked, partly no doubt from the weak- 
ened and relaxed condition of the abdominal walls, and a high mortality, 
which may be correlated with the presence of Streptococcus pyogenes At 
its onset the lochia may be noticed to be offensive and the mammary secre- 
tions to be suppressed Complications are prone to occur, and include 
septicremia, pysmia, empyema, pericarditis, arthritis, and phlebothrom- 
bosis 

Diagnosis ^In characteristic cases the association of the prominent 
symptoms of acute pain, tenderness, distention, and immobility of the abdo- 
men, -vomiting, constipation, prostration and collapse, together with the 
iiistorj', make the existence of acute peritonitis clear But in many cases the 
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decision is far from easy, when peritonitis supervenes Jate m the couise of 
chronic nephritis it may be almost latent, when it occurs in typhoid fever 
it may be difficult to distinguish from tympanites, and m acute intestinal 
obstruction its manifestations are combined with and obscured by those of 
the primary disease Further, the symptoms may be almost entirely masked 
by opium or morphine In some cases the majoiity of the signs and symp- 
toms may be absent, although there is advanced peritonitis This masked 
or latent form of peritonitis may occur in patients m the last stages of ex- 
hausting diseases, such as cancer After operations on the abdomen the 
only evidence of peritonitis may be A'omiting and a rapid pulse 

Diagnosis of Acute Pentomtis from Conditions Simulating It — ^In 
hysterical subjects a condition of peritonism may occur and give rise to 
considerable anxiety, as the diagnosis between it and genuine peritonitis 
occurring in an hysterical patient may be difficult The history of the 
patient and any concomitant nervous symptoms must be taken into account 
As an important point in the history, the occurrence of exactly similar 
attacks m the past should be specially noted In such cases there is 
cutaneous hyperiesthesia, deep tenderness is not more marked than the 
superficial hyperiesthesia, and may disappear if the patient’s attention be 
distracted 

Severe colic, whether due to lead, constipation, or the passage of a gall- 
stone or renal calculus, may to some extent imitate acute peritonitis, since 
the exacerbations of pain in peritonitis are probably of the same nature 
In colic there is, as a rule, no real tenderness, and the pain may be relieved 
by pressure In severe lead colic there may, however, be tenderness, but, 
as T Oliver^ has pointed out, the pupils are often unequal and there may be 
tenderness over the vagus in the neck In a doubtful case with abdominal 
tenderness the possibility of lead poisoning should always be considered 
In colic due to the passage of a calculus vomiting occurs, but it is rare m 
the other forms The history of the case and examination for evidence of 
lead poisoning, renal, or hepatic disease should be carefully considered 
A raised temperature at the onset is strongly in favor of peritonitis and against 
ordinary colic Colic, however, is more likely to be confused with the 
causes of peritonitis — such as appendicitis — than with the disease itself 
The rare and puzzling condition of enteralgia may also imitate peritonitis, 
here again the history of repeated similar attacks is of importance Ex- 
tremely acute enterocolitis is accompanied by the same collapse as in peri- 
tonitis, but there is marked diarrhoea and the pain is of a colicky character 

Tympanites should be readily distinguished from acute peritonitis by the 
absence of tenderness and vomiting 

In acute mechanical intestinal obstruction acute peritonitis supervenes 
after some three or four days, and, conversely, acute peritonitis produces 
intestinal paralysis and the symptoms of obstruction, so that the diagnosis 
as to the primarj’’ lesion may be difficult In acute obstruction the tempera- 
ture IS not raised, and the abdomen is not tender or rigid, before the onset 
of secondary peritonitis In mechanical obstruction feces and wind are 
not passed, -while in peritonitis an enema will often bring some away In 
mechanical obstruction vomiting is more profuse, the pain is colicky and not 
continuous, as in peritonitis 
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Extensive hemorrhage into the peritoneum, usually due to lupture of 
an ectopic gestation, may imitate perforative peritonitis veiy closely, in fact, 
the manifestations in both instances are those of shock A similar clinical 
condition of peritonism may follow hemorrhage into the mesentery, torsion 
of an undescended testis, of an ovarian cyst, of a floating kidney, or of a 
wandering spleen In a woman likely to be pregnant this tram of symptoms, 
especially the anaemia progressing until it becomes extreme, should suggest 
the possibility of rupture of an ectopic gestation, xvhile the presence of an 
ovarian tumor should arouse a suspicion of torsion The distinction, how- 
ever, IS hardly essential, foi laparotomy is the propei treatment in either case 
Rupture of an abdominal aneiuism and embolism of the superior mesenteric 
artery have been known to imitate acute peritonitis (Osier) 

Acute heviorihagic 'pancieahiis may imitate acute perforative peritonitis, 
great collapse, abdominal distention, complete constipation, and vomiting 
follow the sudden onset of pain in the epigastric region If the abdomen 
be opened, turbid fluid and fat necrosis may be found It may be noted, 
however, that fat necrosis may be due to the escape of pancreatic fluid through 
the perforation of a duodenal ulcer, ^ so that its discovery, although almost 
pathognomonic of pancreatitis, does not absolutely exclude perforation 
In panel eatitis there is extreme feebleness of the pulse, the temperature 
is often not raised, and the symptoms are more suggestive of mechanical 
obstruction than of peiitonitis 

Acute inflammatory conditions in the thorax, such as lobar pneumonia 
or pleurisy, may, especially at the onset before physical signs have appeared, 
imitate peritonitis The sharp pain of pleurisy, the onset of which may 
wake a patient up in the night, has been mistaken for perforation of a 
gastric ulcer or of a gangrenous appendix DifBculty is especially likely 
to aiise in children m whom the appearance of the physical signs of pneu- 
monia, particularly when apical, is often much delayed Thus pain referred 
to the right iliac fossa may imitate acute appendicitis, and the fever, consti- 
pation, and abdominal distention suggest peritonitis It is, therefore, most 
important to examine the chest, to note the respiration rate and temperature, 
which are higher and more persistent m pneumonia than in peritonitis, and 
to inquire for cough In pneumonia the respirations may be jerky and 
grunting The rigidity of the abdominal muscles sometimes seen in pneu- 
monia, especially m childien, will be found to relax between the respirations, 
and may even disappear on prolonged and deep pressure (Clogg^), while 
the ref ei red pain of thoracic disease is mainly supeificial and not increased 
on deep pressure, as in peiitonitis The temperature may be of some 
assistance, low'^ at the onset of perforative peritonitis, it then rises, but may 
fall aftei some houis, although the patient’s condition is not improved, it 
thus differs from the continuously raised tempeiature of pneumonia Indican 
in the urine is m favor of peritonitis Tuberculous peritonitis in rare cases 
comes on with such acute symptoms m children as to imitate very closely 
peritonitis due to appendicitis, this has been thought to be due to thrombosis 
of the mesenteric vessels (R Johnson®) 

In women about the menstrual period sudden acute pain may imitate 
perforation of a hollow viscus or rupture of an ectopic gestation The symp- 
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toms pass off, as a rule, but aie alarming enough at the time The under- 
lying eause has been thought to be hemorrhage into the ovary In one case 
attended by great temporary collapse the real cause appeared to be synthetic 
drugs taken to relieve the pain on the first day of the period 
Uraemia may imitate diffuse peritonitis, and it must be lemembered that 
uraemic ulceration of the intestine may lead to perforative peritonitis, and 
that haematogenous peritonitis may supervene m chronic renal disease 
The character of the urine, the pulse, the presence of oedema, and the 
history should lead to the recognition of renal disease 
In very rare instances acute abdominal symptoms imitating appendicitis 
or even peiitonitis supervene in the course of Addison’s disease (Nattan- 
Larrier^) and appear to be allied to the vomiting commonly seen m that 
disease It is important to lemember this lare manifestation of supraienal 
inadequacy, as a fruitless laparotomy would be veiy likely to prove rapidly 
fatal 

In severe pernicious malaria, due to .‘cstivo-autumnal parasites, symptoms 
suggesting peritonitis may occur, this, of course, only occurs m malarial 
districts The diagnosis depends on the detection of the parasite m the 
blood 

When the presence of peritonitis has been determined it is most important 
to diagnose the cause and to decide whether it is due to peiforation of a 
gastric, duodenal, or an intestinal ulcei, to appendicitis, to luptuie of an 
abscess, and, if so, where, to gonococcal or pneumococcal infection, and so on, 
for on the correct diagnosis of the cause depends the site of the abdominal 
incision m the first instance As bearing on the cause of peritonitis in any 
given cause the following points may be taken into consideration 
Age — In childien peritonitis of sudden onset is most commonly due to 
fulminating appendicitis, but although far from common, pneumococcal and 
gonococcal peritonitis must be considered 
Sex — In young women perfoiated gastric ulcer and pelvic infection are 
the most common causes 

History — Symptoms of dyspepsia m young women at once suggest a 
perforated gastric ulcer, while in patients at oi about fifty years of age car- 
cinoma of the stomach with perforation should not be forgotten When 
peritonitis comes on suddenly in a patient who has had gastro-enterostomy 
done for gastric ulcer, the possibility of perforation of a peptic jejunal ulcer 
should be thought of The existence of typhoid fevei, advanced kidney 
disease, or of a pelvic abscess will indicate the probable starting point of the 
peritoneal infection 

The position in which the pain is first felt should be considered, but it 
IS by no means a certain guide, for, although pain starting in the right 
iliac fossa naturally suggests appendicitis, pain m this situation may be due 
to perforation of a gastric or duodenal ulcer 
The sudden onset of peritonitis m a person m good health up to that time 
may be due, especially m children, to fulminating appendicitis, in young 
women to perfoiation of a latent gastric ulcer, and m men to perforation of 
a duodenal ulcer which is relatively more often latent than a gastric ulcer 
IS m women 

* “Le syndrome pseudo-appendiculaire ct les accidents simulant la pdntonite 
dans la maladie d’Addison,” Clinique midicale de VHotel-Dieu, Pans, 1906, v, 250 
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Prognosis — ^Tlie prognosis of acute diffuse peritonitis is undoubtedly 
very bad Statistics differ veiy much in the percentages of mortality, because, 
as has been pointed out, a case which at operation one surgeon may describe 
as diffuse another would regard as general or universal In 100 cases at 
the London Hospital there were 70 deaths and 30 recoveries (Treves), but 
the different forms of peritonitis vary so greatly m their severity that no 
conclusion of any value can be obtained from statistics in which cases of 
the various kinds are indiscriminately included 

Other things being equal, peiitonitis is more fatal at the two extremes 
of life The previous health of the patient, the presence of disease else- 
wheie, cachexia, and alcoholism, of course, have a bearing on the prognosis 

As the fatality of peritonitis depends on toxaemia and septiciemia, the 
piognosis to some extent varies with the degree of the toxic symptoms, the 
cases of acute peritoneal sepsis in which there is veiy little reaction on the 
part of the peritoneum are almost always fatal Bad as the prognosis is in 
purulent peritonitis, it occasionally happens that the inflammation becomes 
localized and an abscess results 

A very lapid pulse, a persistently low temperature, abdominal distention, 
and absence of leukocytosis are of bad prognosis 

From a bacteriological point of view peritonitis due to Dudgeon and 
Sargent’s white staphylococcus is the most benign foim, whilst that due 
to gonococci IS comparatively mild In pneumococcal peritonitis the prog- 
nosis IS graver than m the forms ]ust referred to, but is not so serious as in 
those now to be mentioned The commonest cause of peritonitis is infection 
with virulent colon bacilli, if present alone m the peritoneal cavity at a dis- 
tance from the infecting focus the outlook is bad, and if all the phagocytes 
are degenerated the prognosis is practically hopeless If Bacillus coh and 
the white staphylococcus are associated, the outlook is not so bad, but is still 
very serious The Streptococcus pyogenes gives rise to the most acute and 
fatal peritonitis, and it is doubtful whether any surgical procedure offers 
a piospect of success Peritonitis due to the Bacillus pyocyaneus is hardly 
less fatal (Dudgeon and Sargent) 

The prognosis is almost necessarily fatal in cases of perforative peri- 
tonitis unless operated upon, when operation has been performed the out- 
look IS much better in cases of traumatic rupture or bullet wounds of the 
intestine than m perforation due to disease, such as typhoid fever or appendi- 
citis, for in the latter conditions tiie virulence of Bacillus coh is much in- 
creased Similarly the prognosis is better in cases of perforation of a gastric 
or duodenal ulcer than in perforation of an intestinal ulcer lower dovn, 
because, as shov n by Cushing and Livingood,^ the number of colon bacilli 
steadily diminishes from the ileociecal valve to the stomach, and the duod- 
enum is often steiile when empty The interval between the onset of 
peritonitis and the time at which the operation is performed has an important 
bearing on the prognosis, operation within twelve hours of the onset should 
be successful, ivhile an interval of twenty-four hours makes the outlook 
very gra\e 

Treatment ^Prophylaxis Under this heading the briefest reference 
only need be made to the desirability of preventing or curing the causes of 
general peritonitis, such as gastric or intestinal ulceration, appendicitis, 

' Conlnbvhons to the Science of Medicine hy the pupils ofW H Welch, 1900 
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pelvic inflammation, and mtra-abdommal abscesses Among these the 
importance of timely suigical interference m acute appendicitis cannot be 
exaggerated It is almost unnecessaiy to insist that stiict piecautions should 
always be taken to avoid the mtioduction of organisms into the peritoneal 
cavity when the abdomen is tapped for the lelief of ascites or when lapa- 
rotomy IS pel formed The suigical technique has greatly improved m recent 
years and has exercised a beneficial effect in lowering the incidence of post- 
operative peritonitis 

Various prophylactic measures have been adopted in order to immunize 
the peritoneum against piobable infection during the course of laparotomy 
These measures are mainly based on Issaeff’s^ observation that in 3 ection of 
saline and other fluids into the peritoneal cavity produces a local leukocy- 
tosis, and so protects the animal against some forms of microbic infection , 
this ‘Tssaeff’s resistance period” lasts foui or five days As pointed out, 
Buxton and Tracy^ consider the protection mainly mechanical and due to 
blocking of the lymphatics by the inflammatory pioducts, by means of which 
bacteruemia is prevented Schmidt,® who injected sterilized horse-serum 
into the peritoneal cavity, tlirough a trocai especially constructed by Petit, 
seventeen or nineteen hours before the operation, ivith the view of producing 
a local leukocytosis m the peritoneal sac and so providing for phagocytosis 
of any bacteria that might escape into it during the course of the opera- 
tion, obtained encouraging results, this procedure might be used m cases 
of appendicitis, so as to prevent peritonitis ‘Mikulicz injected nuclein 
twelve hours before operation, to bring about the same lesult On the 
ground of the terrible mortality m cases of operation for perforation in 
typhoid fever, it has been advocated that, instead of lapaiotomy, when symp- 
toms suggesting perforation arise, a 1 per cent solution of nucleinate of 
soda should be injected hypodeimically m the flank or thigh m order to 
induce an antagonistic leukocytosis, about 40 cc are given at each injection 
(Chantemesse and Kahn^) The danger of injecting fluids such as serum 
or physiological salt solution through the abdominal wall into the peritoneal 
cavity is that the visceia may be wounded and acute peritonitis staited 
The introduction into the abdominal cavity, at the end of operations on cases 
of peritonitis, of hot horse-serum or salt solution has been advocated in order 
to increase leukocytosis, about 30 cc of sterilized hoise-serum is poured 
through the drainage tube, and has given extremely good results (Petit®) 

Exner® has suggested that before opeiations on peritonitis adrenalin should 
be injected into the peritoneal cavity, in order to prevent absorption of 
toxins by the lymphatics 

Surgical Treatment — ^The great majority of cases depend on infection 
from some local focus m the abdominal cavity, and are therefore rightly 
treated by removal of the cause In the small minority of cases of general 
peritonitis in which the infection is hiematogenous or brought by the blood- 
vessels, operative interference is not so necessary, but is required to let out 
a local abscess resulting from the peritoneal inflammation, as may be seen 
in pneumococcal peritonitis 

* Ztschr f Ilyg , Tubingen, 1894, x^n, 287 

- Journal of Medical Research, Boston, 1907, xvii, 1 
^ Deutsche med Woch , 1904, 1806 

* Btdl Acad de med , Pans, 1907, h ii, 736 
® Neio York Medical Record, 1907, Ixxi, 1017 
“ Ztschr f Heilh , 1903, xxiv, 302 
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The objects of laparotomy are (1) to remove the focus of infection, 
such as a perforated appendix, or to prevent continued re-infection, as is 
done m suture of a perforated ulcer, and (2) to give exit to the inflammatory 
exudate and if necessary provide efficient diainage The operative measures 
should be earned out rapidly, in order not to i educe the resistance of the 
peritoneum by exposure and diying, and the parts should be disturbed as 
little as IS practicable with the attainment of the objects of the operation, so 
as to avoid spreading the infective microorganisms more widely in the 
peritoneal cavity In foimer times removal of the intestines from the 
abdomen (evisceration) m order to clean them was attended by a mortality 
but little below that of cases not operated upon To be successful the 
operation should be performed as early as possible after perforation of a 
hollow viscus or the onset of fulminating appendicitis, provided the patient 
be not in a condition of profound collapse If this be present, operation must 
be delayed for some hours until, by stimulation, warmth, and other means, 
a leaction has been obtained The mam object of operative interference, 
therefore, is to remove the cause of peritonitis and so to prevent continued 
infection Impressed with the high mortality of operation in established 
diffuse peritonitis, some surgeons, Ochsner especially, have adopted a con- 
servative treatment, vith the object of getting the disease localized and 
then operating The treatment consists m keeping the intestines at rest, 
washing out the stomach, withholding food by the mouth, and giving nutrient 
enemas and plenty of water per rectum and by saline infusion 

As to the advisability of washing out the peritoneum, considerable diversity 
of opinion has existed Formerly irrigation was almost universally 
employed, but it has now been largely given up and dry local sponging 
used instead Dudgeon and Sargent have lately consideied this question 
from the bacteriological standpoint, and conclude that m peiitonitis due to 
Streptococcus pyogenes most thorough washing is desirable, as there is little 
risk of spreading the infection, and the phagocytes being powerless against 
this virulent infection, no harm is done by removing them In peritonitis 
due to infection with Bacillus coh, on the other hand, irrigation is harmful, 
as it tends to spread the microorganisms widely over the peritoneal cavity, 
thus favoring absorption by the lymphatics of the diaphragm, and removing 
the protective exudation of phagocytes In mild affections, such as those 
due to gastric perforation and intrapentoneal hemorrhage, the peritoneum 
should be most thoroughly cleansed so as to remove any fragment of food 
or clot 

In Older to prevent absorption of bacteria by the lymphatics of the dia- 
phragm, the pelvis is lowered and the patient placed in the semi-sitting 
(Fowlei’s) position, at an angle of 35 to 40 degrees, both before operation and 
for some days afterward 

When the intestines are greatly dilated from paralysis, the danger of fatal 
toxtemia from absorption of the foul contents of the bowel may be met by 
emptying the intestines This can be done at the time of the operation 
by incising the bowel and expressing its contents, or, in more urgent cases, by 
inserting a Paul's tube into the intestine and leaving it for some hours m 
situ Other methods have been employed, such as injecting purgatives, 
such as magnesium sulphate, by a syringe directly into the intestine during 

le operation (McCoslff), after removing some of its contents (Mayland^) , 

* Anmh of Surgerij, xxvi, 691 2 Bnhsh Medical Journal, 1899, 1 , 842 
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by hypodermic injections of physostigmme under the skin, by the adminis- 
tration of enemas, methods often quite unsuccessful, or by the administra- 
tion of calomel m one gram doses eveiy hour until the bowels act, the 
calomel probably does good by its antiseptic action, as well as by leading 
to evacuation of the intestinal contents Lawson Tait, who first advocated 
this line of treatment, gave saline purgatives The purgative treatment of 
peritonitis has, however, met with consideiable opposition both m the past 
and at the present time, it is useless when the intestines are paralyzed, and 
should only be adopted after operation and removal of the infecting focus 
If employed before operation, it does liarm by spreading the infection 

Transfusion — In ordei to meet the uigent need for fluid and to combat 
collapse and toxiemia, enemas of saline solution should be given, the intro- 
duction of saline solution eithei intravenously or subcutaneously has also 
been extensively employed Of the last two the subcutaneous method is 
the more convenient and can be fiequently repeated if needed The 
solution should be of the strength of a dram of salt to the pint of watei (0 6 
per cent ) and should be introduced by giavitation, the fluid m the reservoir 
being kept at 115° F In this way as much as 15 pints can be infused m 
the twenty-four hours (Barnard) By filling the vascular system, absorption 
of poisons from the peritoneal cavity is inhibited, the curient of the stream 
between the peritoneal cavity and the circulation being reveised, and the 
toxins already in the blood aie diluted and their excretion by the kidney 
IS favoied Continuous administration of fluid per rectum has been em- 
ployed with good results 

Medical Treatment — The patient must, it need hardly be said, be kept 
m bed, the shoulders should be raised with pillows, so that the exudation will 
gravitate tow^ard the pelvis rather than tow^ard the diapliragm, for in this 
way absorption of microorganisms into the circulation is minimized If 
tenderness is extreme the bed-clothes may be kept off the abdomen by 
means of a cradle The abdomen should be manipulated as little as possible, 
both because of the tenderness and because infection may thus be spread 
The mouth should be frequently cleaned and kept moist 

The administration of purgatives must be prohibited, for by promoting 
peristalsis they would increase the pain and spread the infection more 
widely m the peritoneal cavity 

No food or fluid should be given by the mouth, and the urgent thirst 
should be relieved by enemas of saline solution In the later stages the 
administration of sterilized olive oil hypodermically has been advised 
Vomiting may be treated by washing out the stomach It is doubtful 
whether bismuth, hydiocyanic acid, and diugs that calm an irritable stomach 
in other diseases are Avoith giving lympanites is difficult to relieve, 
enemas containing turpentine may be tried, or a long rectal tube may be 
passed every tliree horns and left in situ foi half an hour 

The administration of opium in acute peritonitis has given rise to a 
good deal of discussion, but it may safely be said that when given now it is 
for humanitaiian reasons, and not wnth the expectation of any permanent 
benefit The reasons for giving opium or morphine are the severity of the 
pam, and also, it w^as formerly urged, to keep the intestines at rest and so 
prevent further spread of the infective process throughout the abdomen 
It IS also given wdien the condition of the patient appears hopeless, so as 
to relieve pain and suffering 
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The objections to opium are weighty It, of course, relieves and masks 
the symptoms m a maivellous manner, and so should never be given before 
a diatrnosis has been made But after a diagnosis has been arrived at, 
and especially when it is thought that the patient is too ill to stand operation, 
opium IS not uncommonly given Even m these conditions opium is undesir- 
able, for since it induces intestinal paralysis and inhibits phagocytosis 
(Dudgeon and Sargend), it may just turn the scale against recovery 
Various local applications to the surface of the abdomen have been em- 
ployed to relieve pain, such as hot and cold fomentations, the ice-bag, tur- 
pentine stupes, but often the slight pressure they e\eit gives rise to pain, and 
it is doubtful how much good is done in this way Blistering the surface of 
the abdomen should not be countenanced 
Collapse may be treated by the external application of warmth, bandaging 
the limbs, and the hypodermic injection of strychnine Adrenalin on a 
prion grounds should be an ideal remedy, as it acts locally on the nerve 
endings and does not stimulate the exhausted vasomotor centre It has not 
fulfilled these anticipations, its eftects are so transient that continuous 
intravenous injection of a solution of 1 in 50,000 to 100,000 with the addition 
of atropine (Crile) is the only method that has given good results (Hoddick^), 
and in some cases death has suddenly followed, it is known that adrenalin 
may induce pulmonary oedema, and Pearce® has shown that experimentally 
it may cause rapid death from myocardial changes 
Serum Treatment — It is to this that our hopes of future success in the 
treatment of acute peritonitis are directed Since most of the fatal cases 
of peritonitis are due to a virulent infection with B coh, it appears that a poly- 
valent anticolon serum is what is required to combat the disease, but as 
yet little advance has been made m this direction In 25 cases of peritonitis, 
due to appendicitis, treated by injections of the serum of a horse immunized 
against thirty-one strains of Banlhis coh, recovery occurred in 9 or 36 per 
cent , and impiovement was produced m all the others (Makms and SargenP) 
Polyvalent antistreptococcic serum has been tried m numerous cases, 
especially in puerperal septicaemia, unfortunately in the majority of cases 
without success 


ACUTE CIRCUMSCRIBED PERITONITIS 

Acute circumscribed or localized peritonitis may be conveniently divided 
into (1) non-suppurative and (2) suppurative 
Non-sii'ppurahve acute circumscitbed pe'iitomtis is extremely frequent and 
IS due to extension of inflammation to the peritoneum This is usually 
from organs m the abdominal cavity covered by peritoneum, such as the 
vermiform appendix, the intestines, the female genital organs, the gall- 
bladder, and liver, but acute inflammation of the pleura or pericardium 
inay spread through the diaphragm to the surfaces of the spleen and liver, 
the results of this process are comparatively often seen m adhesions found 
after death on both sides of the diaphragm A good example is that pro- 

‘ The Bacteriology of Pentomtis, 1905, p 188 
^ Zentralbl f Chir , Leipsic 1907, xxxn, 1193 
Journal of Experimental Medicine, 1906, viu, 400 
I ransactions of the Clinical Society of London, 1907, xl, 146 
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duced by an infarct in the spleen Theie is pain on bieathing like that of 
pleurisy, local tenderness, and from organization of the localized exudate 
adhesions frequently follow 

The chief clinical manifestation of acute circumscribed peritonitis is 
pain, which may vary in intensity but is confined to one area, and is made 
worse on pressure A friction rub may be audible over solid organs, such 
as the spleen or liver In rather infrequent cases acute circumscribed 
peritonitis may, by producing local paralysis of a coil of intestine, set up 
acute obstruction Mayo Robson^ has described this as the result of 
acute cholecystitis, and Halsted^ has recoided dynamic dilatation of the 
first part of the duodenum and pyloi us due to the same cause 
The mam importance, however, of sharply circumscribed acute peritonitis 
lies not so much in its immediate effects as in results which it produces 
by the formation of local adhesions By enclosing the affected area and 
shutting it off from the general peritoneal cavit}', rupture of a perforating ulcei 
or of an abscess into the general peritoneal cavity may be prevented On 
the other hand, the evil eftects of a past attack of acute circumscribed peri- 
tonitis are shown by the occurrence of internal hernia due to strangulation 
of the intestine by bands formed from adhesions, and these around the 
stomach may give rise to persistent “adhesion dyspepsia,” or to obstruction 
of the pylorus, some patients, usually women, suffer much from peiitoneal 
adhesions m other parts of the abdomen, especially in the pelvis 
Treatment — The treatment of acute eircumscnbed peritonitis is 
mainly symptomatic and directed to the relief of pain by external applica- 
tions, such as hot fomentations or ice, the patient’s feelings being consulted 
as to which is most effective Opium or belladonna may be applied to the 
surface of the abdomen, or, if the pain be obstinate, leeches may be employed 
The undei lying conditions should, when possible, be treated 
Acute Pericolitis — Just as appendicitis has become more frequent, 
so in recent years the manifestations of various forms of acute inflammation 
of the peritoneum covering the colon have become recognized Pericolitis 
occurs in a number of conditions, and necessarily forms part of diffuse peri- 
tonitis and of various intraperitoneal abscesses and localized inflammations 
As a descriptive heading, however, acute pericolitis should be confined to 
inflammation of the serous coat due to causes arising in the colon itself 
Windscheid^ fiist described cases under the name of pericolitis m 1889 
Etiology. — Inflammation of the serous coat of the colon may be due to 
causes which allow microorganisms to traverse the walls of the colon, such 
as acute inflammation, ulceration, injury, or the passage of sharp foreign 
bodies tlirough the walls of the colon In cases of peiicolitis there is often 
a history of previous constipation, but constipation is so common and peri- 
colitis so comparatively infrequent that it appears that some further factor 
IS necessary This additional factor is probably stercoral ulceration, es- 
pecially in acquired or false diverticula of the colon The writer has 
recorded several examples of this condition* A closely allied condition 
has been described by Rixford,® m which inflammation of the appen- 

> Medical-Chirurgmal Transactions, London, 1895, Ixxvia, 117 

* Johns Hopkins Hospital BuUelin, 1900, xi, 1 

^ Deutsch Arch f khn Med , Leipsic, 1889, xlv, 233 

* Lancet, 1905, 1, 85 v 

® California State Journal of Medicine, October, 1904, p 296 
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dices epiploicie is due to infection conveyed from the colon It has been 
su<r£rested that pericolitis is rheumatic in origin (de Havilland HalP), 
but so far without any convincing evidence As stercoral ulcers and false 
diverticula are more often present in the sigmoid flexure and descending 
colon, peiicolitis is commoner in these parts of the large intestine It is 
spoken of as perisigmoiditis and pericolitis sinistra, but it may occur m the 
tiansverse or ascending colon, especially at the flexures, where, from organi- 
zation of adhesions (chronic pericolitis), the bowel may become narrowed, 
fixed or kinked Acute peiicohtis may resolve, become chronic, or go on 
to the foimation of a pericolic abscess 

Symptoms — The symptoms of acute pericolitis are pain, loss of appetite, 
occasionally vomiting, some elevation of temperature, and quickened pulse 
There is constipation, which, indeed, is often concerned in the causation, and 
also an absence of the manifestations of colitis, such as loose stools and 
mucus The skin over the area may be hyperrestbetic, there is local muscu- 
lar rigidity and deep tenderness, and m some instances an elongated tumor 
can be felt Leukocytosis and indicanuiia have been noted in some cases 
(BittorP) The clinical manifestations, therefore, lun into those of copro- 
stasis or fecal accumulation with an acute exacerbation The symptoms, 
apart from their position, are very much like those of appendicitis Cases 
on the left side, or pericolitis sinistra, can be readily lecognized, but on the 
right side the diagnosis fiom appendicitis is necessarily extremely difficult, 
and can hardly be regarded as established before operation has shown that 
the appendix is healthy The treatment consists m rest m bed, soothing 
applications to the abdomen, and the relief of constipation first by lepeated 
enemas and subsequently by laxatives The diet should be light and com- 
posed of food leaving little residue 

Epiploitis — Epiploitis, or inflammation of the gieat omentum, is of 
course common m intraperitoneal inflammations on account of the tendency 
of the omentum to become attached to any focus of infection Thus, inflam- 
mation of the omentum often accompanies appendicitis Epiploitis has 
been especially described as a result of abdominal operations in which silk 
ligatures have been applied to the omentum Schnitzler® collected 28 cases 
after herniotomy, and it has also been met with two years after appendicec- 
tomy (Walther^) In some cases the condition has appeared long after 
the operation, there being a latent period of years Cobb^ has described a 
case of inflammation of the gieat omentum due to a needle which appeared 
to have entered from the umbilicus The condition of the omentum vanes, 
it may be thickened and rolled into a firm mass showing inflammatory 
changes, and it may be adherent to other structures, or free In a woman 
under my observation two ladical cures for hernia had been done in 1899 
and 1900, in 1903 the appendix was removed, and about two months later 
epiploitis occurred, a definite firm abdominal tumoi appeared on the left 
side and a hectic temperature developed, but on laparotomy there was 
no abscess formation, part of the omentum was rolled up into a round mass, 
which microscopically showed developing connective tissue and some diminu- 
hon m the number of fat cells The inflammatory process may go on to 
the formation of an abscess 

__ Transactiom of the Medical Society of London, 1905, xxviii, 234 

^ mcd Woch , 1904, h, 147 ^ Rundsch , 1900, xiv, 4 

j Jiutt cl incm Soc de chir de Pans, 1905, xxxi, 275 
iSoslon Medical and Surgical Journal, 1907, ch ii, IS 
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Symptoms — The symptoms usually come on gradually, with fevei, pain, 
constipation, and the presence of definite resistance or a tumor m the ab- 
domen The tumor may be lumpy, firm, adherent to the abdominal wall, 
tender, and imitate a new-growth It may be chronic and eventually undergo 
resolution, but from contraction of adhesions the intestines may become 
kinked or otherwise obstructed Epiploitis of this nature is rare, but if 
the conditions after which it occurs be borne in mind, the diagnosis should 
not be difficult 

Treatment — ^Treatment in the early stage, when there is inflammation 
but not necessarily an abscess in the omentum, consists of soothing local 
applications If fever persist and it appear probable that suppuration has 
occurred, lapaiotomy is the only course open 

There are transitional forms between non-suppurative and suppuiative 
acute circumscribed peritonitis It is not veiy rare in appendicitis to see 
a tumor-hke swelling, which gradually disappears in a few days without any 
evidence that pus has been discharged into the bowel The swelling is 
probably due to adherent intestines, with some inflammatory e\udate enclosed 
between the coils of the bowel In other cases, which at first show exactly the 
same features, an abscess eventually forms In the same way inflammation 
of the omentum may be simple (epiploitis) or go to the formation of pus 

OMENTAL ABSCESSES 

Omental abscesses arc rare As has been mentioned above, suppuration 
may supervene after epiploitis Thus, several abscesses have been found 
m the omentum more than a year after an operation 

SUPPURATION IN THE MESENTERY 

Suppuration in the mesenteiy is usually secondaiy to disease of the intes- 
tine As the result of infection conveyed from the small intestine, a mesen- 
teric gland may suppurate, or pyogenetic infection may be engrafted on an 
old tuberculous adenitis In cases of suppurative inflammation of the 
mesenteric veins there may be pus between the layers of the mesentery Sup- 
puration may also spiead fiom the appendix into the mesentery Barling' 
has published a series of cases, and has summarized the clinical aspect of 
the tumor, it is usually close to the umbilicus, mainly to the left side, when 
of considerable size it is practically fixed, but when of small size the swelling 
may not be palpable or if it can be detected is movable The abscess may 
burst into the peritoneal cavity and set up general peritonitis 

PERIGASTRIC ABSCESS. 

By a perigastric abscess is meant one that is due to infection from the 
stomach but does not come in contact with the under surface of the diaphragm, 
and, strictly speaking, is therefore not included in the more striking category 
of subphremc abscess It is true that suppuration due to disease of the 
pancreas, gall-bladder, or liver may be m contact with the stomach, and so 

• Clinical Journal, London, 1907, xxx, 62 
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perigastric in position, but these abscesses should not be described as 

^^Etiology —In exceptional instances a simple perigastric abscess may be 
due to a minute perforation in the stomach wall, such as is produced by a 
sharp foreign body, or to slight leakage from a gastric ulcer, but, generally 
speaking, perforation of a gastric ulcer is followed by a gaseous subphremc 
abscess ’ A perigastric abscess occurs in from 3 to 5 per cent of all cases 
of gastric carcinoma (Feni\ ick^), and is a late event It is more often met 
with, so far as personal experience goes, in connection with rapidly grou- 
ing and necrotic growths near the cardiac end, suppuration may then 
invade the left lobe of the liver An abscess may form betv een the greater 
curvature of the stomach and the colon and then open into the large bowel, 
or may arise between the abdominal ^\all and the anterior surface of the 
stomach, and even point anteriorly or track down to the umbilicus When 
a growth on the posterior vail of the stomach perforates, an abscess may 
form in the lesser sac of the peritoneum The pus may be offensive, and if 
the abscess be opened during life food may be discharged 

Signs and Symptoms — A superficial perigastric abscess may be palpable 
as a definite svelling, and even give rise to a projection and to reddening 
of the skin But usually, especially in cases of gastric carcinoma, a pen- 
gastric abscess gnes little in the waj" of physical signs, any increased resist- 
ance may be indistinguishable from that of the growth, and as a raised 
temperature is met vith in 50 per cent of the cases of gastric carcinoma 
(Osier and McCrae^), it is no proof of perigastric abscess, vhich, as already 
stated, occurs in a small percentage (3 to 5 only) of the cases 

Diagnosis — It is practically impossible to diagnose between a perigastric 
abscess and the circumscribed form of phlegmonous gastritis, v hich is the 
same as an abscess in the walls of the stomach A rapidly growing retro- 
peritoneal sarcoma or hypernephroma may form a tender swelling in the 
left hyperchondrium and imitate a perigastric abscess Thus in a girl, 
aged tv^enty-tvo years, sudden pain led to the discovery of a tender swelling 
below the left costal arch, which, from the raised temperature, was thought 
to be an abscess Exploration proved that it was a necrotic hypernephroma 
The sudden access of pain was probably due to hemorrhage into the growth 

PERICOLIC ABSCESSES 

Abscesses due to infection from the bowel may occur m the immediate 
neighborhood of the large intestine from a number of causes (1) From 
ulceration of the mucous membrane of the bowel, due to dysentery, accu- 
mulation of fmees (stercoral), or, more rarely, to other factors, and by 
perforation by foreign bodies, circumscribed peritonitis may be set up, and 
sometimes a localized abscess may result The abscess may be mtraperi- 
toncal, and may open into the bowel (exogenous ulceration) or into the peri- 
toneal caMty', or ma\ be retroperitoneal (2) The mucous membrane of 
false dnerticula of the colon, which are more often found m connection 
with the sigmoid flexure, ma>, as the result of the accumulation of fffical 
material inside them, undergo ulceration, perforation of these diverticula 
maj lead to an abscess m the immediate neighborhood (3) Suppuration 
may occur in connection with a carcinoma of the large intestine This may 

’ Cancer and Tumors of the Stomach, 1902, p 46 

' Cancer of Stomach, 1900, p 46 
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depend on perforation of the growth itself, on the passage of microorganisms 
thiough the floor of stercoral ulcers above the malignant strictuie, or on 
perforation of these ulcers The resulting tumor may be of considerable 
size, and on the right side must be diffeientiated from appendicitis with 
much inflammatory swelling, actinomycosis, and hyperplastic tubeiculosis 
of the caecum An abscess formed in connection with a malignant strictuie 
of the bowel may extend and open into the urinaiy bladder or even extei- 
nally, lupture into the peritoneal cavity, however, appears to be mfiequent 
(4) Small but sharp foieign bodies present m food may penetiate the wall of 
the colon and, as Bland-Sutton^ has shown, set up a faecal abscess in an 
appendix epiploica This accident is more likely to occur m fat persons, 
for in thin individuals the foreign body more readily escapes into the peri- 
toneal cavity 

Symptoms — ^The Sj’^mptoms are abdominal pain, tenderness, lesistance, 
local prominence or distention, and perhaps a tumor, usually on the left 
side and suggesting left-sided appendicitis or even a new-growth Constipa- 
tion is commonly piesent, and also, not infrequently, vomiting The abscess 
may increase m size and may ruptuie into the peritoneal cavity, the acute 
onset of peiitonitis following on a period of pain and constipation may then 
suggest peiforation above a malignant growth of the colon Power^ says 
that in some instances the abscess may become stationary, and from thicken- 
ing of its walls give rise, for a time at least, to few clinical manifestations 
The abscess may rupture into the intestine (Mayor^), or even into the 
urinary bladder, or externally (PateP) 

Diagnosis — The diagnosis of these pericolic abscesses may be difficult, 
as from their comparative rarity some commoner condition, such as appendi- 
citis in an unusual position, fecal accumulation, or malignant disease of the 
colon, may be suspected 
Treatment. — ^The tieatment is purely surgical 

RESIDUAL PERITONEAL ABSCESSES 

Residual peiitoneal abscesses may occur in patients who have lecovercd 
from more or less general acute peritonitis These abscesses may be found 
in any part of the abdomen, but are most often seen in the loins, pelvis, 
over the right lobe of the liver, or around the spleen In tuberculous and 
pneumococcal peiitomtis, and in suppuration in connection with the gall- 
bladder, abscesses may point at the umbilicus 

RETROPERITONEAL ABSCESSES 

Suppuration behind the peiitoneum may be due to a large number of 
causes, and when starting in one spot may spread to a considerable dis- 
tance along the fascial planes by the lymphatics A retroperitoneal abscess 
may be in contact with the diaphragm (vide Subphrenic Abscess) A 
psoas or iliac abscess due to tuberculous disease of the spine is, of course, 
retroperitoneal, but belongs to a somewhat different category, as does an 
iliac abscess due to calculous or tuberculous disease of the kidneys Retro- 

' Lancet, 1903, ii, 1148 ' British Medical Journal, 1906, ii, 1171 

^ Rev med dc la Suisse Rom. , Gene^ e, 1893, xiii, 421 
^ Rev de Chir , Pans, 1907, xxxvi, 420, 698 



SUBPHRENIC ABSCESS 


545 


peritoneal suppuration may also be set up by disease of the bones of the 
pelvis or of the ribs An abscess sometimes follows injury, especially m the 
neighborhood of the kidneys, and may be caused by minute rupture of vis- 
cera, or follow a liEematoma In other instances infection conveyed from 
the intestines to the retroperitoneal glands may result in the formation 
of an abscess Perforation of viscera m situations w here they are uncovered 
by peritoneum may be follow'ed by retroperitoneal suppuration Thus 
traumatic rupture, a penetrating bullet wound, or perforation of a stercoral 
ulcer m the colon may lead to a pericolic abscess, and an abscess around a 
carcinomatous stricture of the large bowel has been knowm to track into the 
thigh Viscera entirely surrounded by peritoneum may, after contracting 
adhesions, perforate into the retroperitoneal tissues and set up an abscess, 
this IS most commonly seen in connection with the vermiform appendix, 
but it also occurs m disease of the female genital organs Retroperitoneal 
suppuration may be set up by infection intioduced at operations, e g , 
herniotomy These abscesses may rupture into the bowel or into other 
hollow viscera, such as the bladder or vagina 
Clmical Picture — ^The constitutional manifestations — ^fe\ er, rigors, loss 
of flesh, rapid pulse, and leukocytosis — are more constant than the local 
There is often abdominal pain or uneasiness, wdnle some deep tenderness 
on pressure may be present, and in some cases a palpable tumor Local 
signs may, how^ever, be absent, and the condition may be thought to be typhoid 
fever, generalized tuberculosis, or some obscure septicaemia In some 
instances a diagnosis of an abnormally situated appendicular abscess 
may appear the most probable 
Treatment — ^The treatment is purely surgical 


SUBPHRENIC ABSCESS 

Any abscess m contact wuth the under surface of the diaphragm, except 
wdien m the liver or in the spleen — the latter being a rare condition — is 
spoken of as a subphrenic abscess From a clinical standpoint there are 
tw'o forms of subphrenic abscess (1) without any contained air — simple 
subphrenic abscess, and (2) containing gas — the subphrenic pyopneumo- 
thorax Their clinical aspects are so different that separate descriptions 
are necessary, but it should be borne in mind that their anatomy is the 
Slime, tlie differences betw^een them depending on the nature of the con- 
tents, and that the same cause may, in different cases, give rise to either of 
these forms of abscess Thus an appendicular subphrenic abscess, although 
generally simple, may contain gas, and an abscess due to gastric ulcer, 
although usually gaseous, is not so in all instances Nothnagel states that 
about half the subphrenic abscesses contain gas In 59 cases of subphrenic 
abscess at St George’s Hospital, tabulated by Wahby, 32 W'ere gaseous and 
2/ non-gaseous 

Subphrenic Abscess without any Gaseous Contents— Etiology — 

subdiapliragmatic abscesses which do not contain gas may 
in the first instance be due to pyogenetic infection derived from a solid 
a ominal mscus m the neighborhood of the diaphragm, but suppuration 
inai track up from the \ ermiform appendix or from the pehns, e g , from 
n pjosalpinx A simple subplirenic abscess may m rare instances arise in 
^OL V— 35 
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connection with ulceiation, simple or malignant, of the stomach or colon, 
but, as a rule, the resulting abscess m cases of perforating gastric ulcer con- 
tains air 

The causes of simple subphremc abscesses may be conveniently tabulated 
m the order of their frequency 

1 Appendicitis is the most frequent cause of a simple subphremc abscess 
The resulting abscess is nearly always, as would be expected, on the right 
side, but a left-sided abscess may follow The foimation of a subphiemc 
abscess is a grave complication or sequel of appendicitis, thus among 86 
fatal cases of acute appendicitis, subphremc abscess occurred m 7, oi 8 13 
per cent (Christian and Lelir') In some cases of subphiemc abscess 
the causal appendicitis may remain latent and be quite unsuspected Ap- 
pendicitis may give rise to a subpliremc abscess m several different ways 
(«) An appendix which is retroeiecal, or runs up behind and to the outei 
side of the ascending colon and ovei the light ladney, may almost touch the 
right lobe of the liver, an appendicular abscess m this position {i e , the 
right kidney pouch) has a very short distance to travel to reach the undei 
surface of the diaphragm (6) An abscess around the appendix may spread 
upward m tlie paracolic groove to the right kidney-pouch and extend up- 
ward over the liver and under the diapliragm, this is the mtrapentoneal 
route The abscess may be retrocohc or retroperitoneal, and hack upward 
An appendicular abscess situated in the pelvis may extend upw^aid along 
the paracolic grooves on both the right and the left sides of the abdomen, 
and so give rise to bilateral subphremc abscesses (c) A subphremc abscess 
may be secondary to pylephlebitis set up by appendicitis, such a pylephle- 
bitic abscess on the convexity of the liver may rupture and produce an 
abscess betw^een the liver and diaphragm {d) A residual abscess, the result 
of widespread peritonitis due to appendicitis, may foim over the right lobe 
of the liver or around the spleen 

2 Suppuration in the liver very frequently sets up a non-gaseous sub- 
phremc abscess Collections of pus in the substance of the liver, such as 
tropical abscess, a suppurating hydatid cyst, multiple abscesses due to 
pylephlebitis or to cholangitis, whether associated with gallstones or not, 
may extend to the convexity and set up an abscess betw'een the surface 
of the organ and the diaphragm, or between the layers of the coronary liga- 
ment The manipulations involved m operations on the liver or bile ducts 
may give rise to leakage of infective material from inflamed areas in the 
liver As raie causes of a subphremc abscess, attention may be called to 
leakage of a tuberculous or of an actinomycotic abscess near the surface of 
the liver, or even of a softened and infected gumma in that situation 

3 An abscess m the spleen is rare, it may be due to an infective embolus, 
pyaemia, follow typhoid fever and injury, or form pait of suppurative 
pylephlebitis Suppuration m and aiound the spleen may in rare instances 
be due to an ulcer of the stomach or colon becoming adherent to and per- 
forating into the substance of the organ An abscess of the spleen, by 
leaking or rupture, readily sets up a subphremc abscess Traumatism, by 
giving rise to hemorrhage from or aiound the spleen, may be the first step 
m the production of a subphremc abscess on the left side 

4 Although a localized abscess following perforation of a gastric ulcer 

* Medical Neivs, New York, 1903, Kvxn, 147 
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nearly ahvays contains gas, a very minute perforation, such as that produced 
by a pin, may setup a simple abscess It is possible that micioorganisms may 
pass through the floor of an ulcer, and that suppuration may occur without 
any gross perforation Among 27 non-gaseous subphrenic abscesses at 
St George’s Hospital, 2 were associated with a non-perforated gastric ulcer 
A non-gaseous abscess occurs m about 3 per cent of all cases of gastric 
carcinoma, but the resulting abscess is usually not m actual contact vith 
the undei surface of the diaphragm, and therefoie rather comes within the 
category of perigastric abscess The writer has seen a subphrenic abscess 
m connection with breaking down carcinomatous lymphatic glands close to 
the cardiac orifice of the stomach, the primary growth being in the lov er 
end of the oesophagus 

5 Perforation of a duodenal ulcer usually^ floods the peritoneal cavity 
and sets up general peritonitis, but there are two uays in ivliich it may 
set up a localized abscess (Maynard Smitld) (a) Perforation of the'serous 
surface of the duodenum ma}^ be followed by the escape of a moderate amount 
of fluid into the light kidney pouch, and by the formation of an extensive 
abscess (6) Perfoiation of the duodenum behind the peritoneum may 
give rise to a localized retroperitoneal abscess Osier estimates that 6 per 
cent of subphrenic abscesses are due to duodenal ulcer In his digest of 
1S4 cases of duodenal ulcer, Cullen^ finds that in 10 per cent an abscess forms 
outside the duodenum, and that ultimately the ulcer opens into the abscess 

G A pericolic abscess may, but often does not, he in contact with the 
diapliragm Pericolic abscesses at the hepatic or splenic flexures of the 
colon will necessarily be those most likely to become subphrenic 

7 Suppuration in or around the pancreas may spread so as to he immedi- 
ately uncler the diaphiagm The causes of pancreatic and penpancreatic 
abscess aie numerous, such as pancreatitis, cholelithiasis, traumatism, 
perforation of an ulcer on the posterior wall of the stomach, and are dealt 
with elsewhere 

8 Suppuration in connection wuth the Fallopian tubes may, like an 
appendicular abscess m the pelvis, track up along the colon and give rise to a 
subphrenic abscess In a case in St George’s Hospital actinomycosis of 
the Fallopian tubes was follow^ed some months after removal by intra- 
hepatic and subphrenic abscesses 

9 Retroperitoneal suppuration starting from the kidneys, and from tuber- 
culous disease of the spine or even of the ribs, must be mentioned, since the 
abscess inaj be subphrenic m position, but the clinical picture is usually 
different from that of the other forms of simple subphrenic abscess 

10 It IS sometimes stated that an empyema, other forms of mtrathoracic 
suppuration, or e^en pneumonia, may lead to a subphrenic abscess It 
IS, of course, true that tuberculous ostitis of the dorsal spine is commonlj 
followed by a psoas abscess, but instances of subphrenic abscess undoubt- 
edly due to mtrathoracic causes are extremely rare, m 448 cases obtained 
ly combining the statistics collected by Maydl, Gruneisen, and Perutz, 
there were 18 m which a subphrenic abscess was due to mtrathoracic infec- 
tion (Archibald ) In any gnen instance, therefore, it is more probable that 
the subphrenic abscess was the primary condition, but remained latent or 

^ Lniiccl, 1%6, 1 , 895 

s -Swr^icaZ Journal, Edinburgh, 1897, i, 643 

Brili^h McdicalJournal,\mQ,\,lUS 
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was undetected for a time It is, however, quite possible that exploration 
of an empyema may convey infection into the subphremc space and so start 
an abscess below tJie diaphragm In very rare cases suppuration m the 
posterior mediastinum, due to oesophageal ulceration, may track down and 
produce a subphremc abscess The infrequency with which infection spreads 
from the thorax to the abdomen is m marked contrast to the ease with which 
infection passes by the lymphatics fiom the peiitoneum to the pleura, thus m 
62 cases of streptococcal empyema, 14 spread from the abdomen (Pitt') 

11 In some instances the focus from which a subphremc abscess arose 
cannot be found Possibly a minute traumatic ruptme of a solid organ 
allowing hemorihage to occur, or perforation of some part of the alimentary 
tract by a small but shaip foreign body may be the real cause in some cases 
Thus traumatism may appear as the only antecedent event in the history 
In 27 non-gaseous subphremc abscesses at St George’s Hospital the average 
age was thiity-five years, being thirty-eight m 14 males and thirty-one in 13 
females, m this senes the incidence in the sexes was practically equal 
Morbid Anatomy — Since a simple subphremc abscess is m the majority of 
cases due to disease of the appendix or liver, it is much more often met with on 
the right than on the left side It may be intrapeiitoneal or extraperitoneal, 
but IS more commonly intraperitoneal In 73 cases of subphremc abscesses 
due to appendicitis collected by Elsberg,® 35, or 48 per cent , were intra- 
peritoneal, 20, or 27 per cent , extraperitoneal, and in 18, or 25 pei cent , 
the position was not determined Retroperitoneal abscesses due to lesions 
of the spine or kidney are more allied to lumbai than to subphrenic abscesses 
From a pathological point of view the greatei cavity of the peritoneum 
IS divisible into two parts (a) Above the transveise mesocolon and 
omentum, supra-o mental or supramesocohe, and (5) below the transveise 
mesocolon and omentum, or infra-omental Intraperitoneal subphremc 
abscesses occur m the supra-omental division of the greater sac The 
anatomical boundaries of subphiemc abscesses vary according to the 
position of the abscess, and are further modified by the piesence of old 
adhesions The following desciiptions may be regarded as applying both 
to simple and to gas-containing subpliremc abscesses 
The anatomical boundaries of subphrenic abscesses have been recently 
described by Box and Eccles,^ and Carnot ^ Bainard® describes six forms 
of subphremc abscess corresponding to six areas on the undei surface of 
the diaphragm, four mtiapeiitoneal and two extraperitoneal, the tour 
intraperitoneal forms of subphrenic abscess are named (1) right anterioi, 
(2) right posterioi, (3) left anterior, and (4) left posterior, the areas on the 
diaphragm coi responding to these are defined and separated off from each 
other by the cruciform ariangement of the peritoneal ligaments — the falci- 
form, coronary, and right and left lateral — of the livei The two extra- 
hepatic subphrenic abscesses are (5) the right and (6) the left 

1 The right anterior subphrenic abscess is between the diaphragm and 
the convexity of the liver, and is bounded to the left by the falciform 
ligament, behind by the right lateral ligament of the liver, and in front by 
adhesions which vary somewhat in position, toward the right it communi- 
cates, unless shut off by adhesions, with the subhepatic or right kidney 

' Clinical Journal, London, 1907, xxxi, 81 - Annals of Surgery, 1901, xxxn , 729 

3 Clinical Ayphed Anatomy, 1906 “^Sem med„ Pans, 1906, xxvi, 85 

5 Rntish Medical Journal, 1908, i, 371, 
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pouch (Rutherford Monson), in ^^hlch the right postenoi intraperitoneal 

subphrenic abscess is situated „ n i i p ^ ^ j. 

2 This ri"ht kidney pouch may contain a pint of fluid before its contents 
run over into the remainder of the peritoneal cavity Its boundaries are 
the ri"ht lobe of the liver above and m front, the hepatic flexure of the 
colon "below, the parietal peritoneum of the lumbar region externally, the 
descending duodenum and lumbar spine internally, and the right kidney 
posteriorly An abscess in this position commonly tracks up over the con- 
vexity of the hver into the right anterior subphrenie intraperitoneal space, 
and it may pass through the foramen of Winslow into the lesser sac of the 
peritoneum 


Fio 5 



The abdominal ^igns when a nght antenor intraperitoneal >5ubphrenio abscess {R A 1 A) is 
combined with a subhepatic abscess (5 A ) in the right kidney pouch as often occurs in appen- 
ihcular cases The former {R A I A ) produces signs of compression and inflammation at the 
hasp of the right lung (R B) The latter {S A) produces a triangular swelling below the liver 
margin, limited toward the abdomen by a band of tender rigid adhesions running from the 
ensiform cartilage (F) back into the right loin, usually as low as the ihac crest 1 C Pus or 
gas niaj be found m contact with the abdominal wall wathin the triangle This and the two 
following figures arc reproduced by his kind permission, from Mr Barnard’s paper m the British 
Medical Journal, 190S, i, 371 

3 The left antenor intraperitoneal abscess (Barnard) is in the dome of the 
stomach chamber and is in relation wTth the stomach and the spleen, or peri- 
pstric and perisplenic, and occupies a pouch wduch corresponds to the right 
udnei pouch (Box and Eccles) (Fig 6) The phremcocolic peritoneal liga- 
ment, binding the splenic flexure of the colon to the diapliragm and forming 

le suspensory ligament of the spleen, constitutes the low’er margin of this 
))oiie 1 .and, so to speak, dams up fluid in this peritoneal recess The bound- 
aries of left-sided intraperitoneal subphrenic abscesses are sub 3 ect to some 
^arla ion and Barnard’s description is not followed here Usually the 
a scess is betw een the left lobe of the liver, the diaphragm the cardiac end 
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of the stomach, and the spleen, the abscess passes deeply toward the back of 
the abdomen m relation to the spleen, and has the left kidney, adrenal, and 
tail of the pancreas behind The spleen may he in the middle of the abscess, 
and the abscess is often tortuous and irregular m outline as it passes around 
the margins of the liver and spleen In some cases the abscess is mainly 
to the left of the spleen, between it and the diaphragm, aceordmg to Hund 
this position of the abscess follows perforation of an ulcer on the posterior 


Fig 6 



Left anterior intrapentoncal subphrenic abscess {L S A) due to infection conveyed from 
pehic appendicular abscess (P A ) along {L I L) the left internal lumbar fossa (Barnard) or 
left internal paracolic g^oo^ e (Jenkin and Maynard Smith) It has set up left-sided empyema 
(L E ), which has burst into the trachea (Barnard ) 

wall of the stomach The abscess may also occupy the space between the 
diaphragm and the left lobe of the liver, passing downv ard and to the right, 
under the liver, and m front of the stomach Such an abscess is usually the 
result of suppuration m the left lobe of the liver or in connection with the 
anterior surface of the stomach 

4 An abscess confined to the lesser sac of the peritoneum is rare, it 
constitutes Barnard’s left posterior intraperitoneal abscess 

‘ Transactions of the Medical Society, London, 1905, v\vni, 75 
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The median boundarj^ of abscesses in contact with the under surface of 
the diaphragm is formed by the falciform ligament of the liver, which may 
be displaced by the pressure of the abscess, but is hardly ever perforated 
It is extiemely rare to find suppuration on both sides of the falciform liga- 
ment at the same time, but suppuration starting m the pelvis may track 
up m the paracolic giooves on both sides ot the abdomen, and so 
give rise to abscesses in contact with the hepatic and splenic flexures 
of the colon 

5 The right extrahepatic abscess is in the uncovered space between the 
layers of the coronaiy ligament of the hVei, and is closely allied to, if not 
the same as, the suprahepatic abscess described by Cantlie ‘ It is nearly 
ahvays due to mtrahepatic suppuration 


Fig 7 



Tlic FiRns of a nglit extrapentoncal «iubphrenic abscess {RES) pointing in the epigastnum 
below the cnsiform process {E ) and liaving separated the layers of the falciform ligament {F L) 
BO tint the abscess may be opened extraperitoncally Note that the liver is pushed down in 
this case, and freely movable (Barnard ) 


6 The left extrapei itoneal abscess (Barnard) is near the left kidney and 
IS lare Barnard finds that the light anterior and left anterior intra- 
pentoneal abscesses, due in the mam to appendicitis and to perforated 
gastric ulcer respectivelv, are the commonest, next in order of frequency 
comes the right extrapentoneal abscess 
The walls of the abscess are formed of shaggy fibrin, the diaphragm, 
surface of the liver, intestines, and so forth being infiltrated for a con- 
siderable distance with oiganizing granulation tissue The si/e of the 
a isctes lanes icr^ considerably in different cases, it may be as small as a 
man s fist or larger than a child’s head, and contain several pints of pus 
In cases of appendicular origin the pus is often putrid 

subphrenic abscess readily sets up inflammation of the adjacent pleura, 

^ Bntith Medical Journal, 1899, ii, 646 
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and leads to an effusion which may be serous and sterile, fibrinous, or puru- 
lent This occurs in about half the cases of subphrenic abscess Like an 
abscess in the liver, it may perforate the diaphragm and open into the pleura, 
leading to empyema, into the lung, thus setting up gangrenous pneumonia, 
multiple abscesses, and extensive disorganization of the lower lobe, or 
in veiy rare cases it may open into the pencaidium In Lang’s'^ 173 cases of 
subplirenic abscess the diaphragm was perforated in 67, and in Martinet’s^ 
138 cases m 33, both these series include gaseous as well as non-gaseous 
abscesses Intrapentoneal abscesses are less prone than extrapentoneal 
abscesses to perforate the diaphiagm The pus in the empyema may be 
extremely offensive, Dieulafoy® has reported cases in which a simple or non- 
gaseous subphrenic abscess of appendicular origin gave use to a pjmpneu- 
mothorax, the gas being due to bacterial activity and not to a communication 
with the lung or any of the hollow Auscera As the result of the rupture 
into the lung of a subphrenic abscess, set up by intrahepatic suppuration, 
a bronchobiliary fistula, with copious bile-stained exjiectoration, may be 
established Rupture externally or into the hollow viscera — ^the stomach 
or colon — is rare Inflammation may extend to the portal vein and set up 
adhesive or, as a later stage, suppurative pylephlebitis Rupture into the peii- 
toneal cavity is a very grave event and is usually fatal It occurred once only 
among 23 cases of spontaneous lupture of a subphrenic abscess (Barnard) 

Bactenology — ^The colon bacillus is commonly present, streptococci, sta- 
phylococci, Bacillus 'pyocyaneus, and B typhosus have also been found In 
Archibald’s case, which was secondary to an empyema, both abscess ca\uties 
contained pneumococci Actinomyces have also been detected m the pus of 
a subphrenic abscess 

Symptoms — These are somewhat obscure and A'ary to some extent accord- 
ing to the origin and the position of the abscess Thus an abscess between 
the convexity of the liver and the diaphragm aviII resemble an intrahepatic 
abscess, Avhile a purulent collection in the lesser sac of the peritoneum 
(bursa omentalis) will present features like those of a pancreatic cyst In 
fact, subplrrenic abscesses in these tAAm positions are, from a clinical point 
of vicAv, closely bound up Avith diseases of the liver and pancreas respectively 

The onset of symptoms is usually gradual, and it may be difficult to dis- 
tinguish betiveen those due to the primary disease, such as appendicitis 
or calculous cholangitis, and those depending on pus formation under the 
diaphragm Thus after an operation for an appendix abscess, continued 
fever, diarrhoea, and quick pulse may persist, and after some time signs 
at the base of the right lung suggest that an abscess has formed under the 
diaphragm In some instances the thoracic manifestations, such as pleuiisy, 
are the first to attract attention This gradual onset contrasts Avith the 
sudden pain which marks perforation of the stomach in the majority of 
the cases of subphrenic pyopneumothorax In some instances theie is 
a sudden onset AVith a rigor 

Physical signs may be absent or so slight as to be easily overlooked, and 
are less obvious than in gaseous subphrenic abscess From the point 
of Anew of physical signs, sitaple subplirenic abscesses haA^e been divided 
into two groups (1) those \in which the thorax is mainly affected, and 
(2) those in which the signs are mainly abdominal 

> Thesis, Moscow, 18P5 ^ These de Pans, 1898 

® Chmques medicales de VHotel-Dieu de Pans, 1901-02, w, 105 
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1 Since a subphrenic abscess is usually nearer the spinal attachment of 
the diapliragm than the epigastrium, the signs are chiefly found poste- 
rioily, and are more thoracic than abdominal There is dulness at the 
base of one, usually the right, lung, which slowly increases upward toward 
the inferior angle of the scapula, there may be bronchial breathing from 
compression of the lung, a friction rub from concomitant pleurisy, oi, from 
pleural effusion, absence of breath sounds The physical signs, therefore, 
resemble those of pleural effusion Examination with the T-rays may be 
of the greatest use, by showing that the diaphragm on the affected side is 
pushed upward by a daik aiea, and that the excursions of the diaphragm 
.11 c lestricted or absent 


2 In some cases, m which the manifestations are abdominal, a sub- 
plirenic abscess may pass fommrd, present anteriorly below the costal 
margin, and give rise to tenderness, fulness, and prominence of the hj^po- 
chondiium and epigastrium, restricted movement of the ribs, muscular 
resistance, and a more or less definitely palpable tumor, which is dull on 
peicussion The dulness is constant and does not alter when the patient’s 
position IS changed Under an anaesthetic the muscular rigidity passes off, 
and the intestine may pass m front of the abscess cavity and so lead to 
icsonance where there was previously dulness on percussion (Godlee') 
As the abscess approaches the surface the skin may become oedematous 
and red, and fluctuation may be obtained, the manipulation necessary to 
elicit this sign is, however, not without risk of producing rupture into the 
general peiitoneal c.avity Pam is usually not a severe symptom, and, as 
.1 rule, IS pleuritic and transient, it may be felt at the angle of the scapula 
Tlie temperatuie is nearly always raised and may show the oscillations of 
suppuration, but in a few instances fever is absent The pulse is quick, 
the respiiations are often irregular, painful, and rapid, especially when the 
thorax is much invaded, cough is exceptional Leukocytosis up to 30,000 
may be piesent The appetite is poor, wasting is considerable, and there 
may be fiequent perspirations, especially at night, and considerable second- 
ary aniemia Clubbing of the fingers nevei occurs, and when it is present 
m a case thought to be one of subphrenic abscess the lesion will probably 
turn out to be above the diaphragm (Acland^) With continued tempera- 
ture and progressive loss of strength the patient steadily goes down hill unless 
the abscess be freely drained The abscess may extend and open into the 
pleura, lung, bronchus, into the peiitoneum, one of the abdominal visceia, 
or e\cii externally through the ribs or at the umbilicus In exceptional 
instances the abscess has burst into the pericardium, or has tracked up into 
the neck (Cullen) Pulmonary embolism may result from thrombosis 
of branches of the inferior vena cava The nriter has seen an infarct of 
10 Iner m association with portal thrombosis in a case of subphrenic 
a iscess Death usually results fiom exhaustion The duration of the 
t isease, if it be left to run its natural course, is somewhat prolonged — from 
t«o to three months 

Diagnosis —When there is no antecedent condition, such as appendicitis 
ir siippuiation elsewhere in the abdomen, the existence of a subphrenic 
^ jscess may not be suspected unless there be a palpable swelling On the 

ler mud, when after operation on an appendix abscess, or on the gall- 


5 1, 4S2 

of Medicine (Allbutt and Rolleston), 1907, col iii, p 1007 
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bladder or biliary passages, the patient’s general condition still suggests 
suppuration, careful examination of the bases of the lungs by percussion 
auscultation, and the a-rays may show signs compatible ith a small abscess 
or effusion The affected aiea should then, as Barnard directs, be system- 
atically explored with a syiinge, the needle of which is at least three inches 
long and sufficiently large to enable thick pus to be withdrawn The 
patient is fully prepared for operation and amestheti/ed, and the needle is 
passed deeply — for three inches — into the 10th intercostal space in the 
scapular line, and then, if no pus be found, into the 9th, 8th, 7th, and 6th 
spaces m turn, if necessary, the same spaces m the midaxillary line are 
explored from below upward With this thorough and systematic method 
of exploration Barnaid has not had any failures m detecting an abscess 
In the cases in which a subpliremc abscess presents under the anterior 
abdominal \^all the exploring syringe should not be used 

DifferenUal Diagnosis — ^The chief difficulty m distinguishing between 
subphremc abscess and other intra-abdominal conditions on the light side 
is m deciding whether the collection of pus is inside the right lobe of the 
liver or between it and the diaphragm Enlargement of the liver downward 
IS in favor of mtrahepatic suppuration, but m many instances it is impossible 
to come to a positive conclusion, and, indeed, a subphremc abscess is often 
due to leakage of an mtrahepatic focus of suppuration A subphremc abscess 
on the left side presenting as a palpable swelling must be distinguished from 
soft tumors, innocent, such as perirenal lipomas, or malignant, such as 
retroperitoneal sarcomas The raised temperature and signs of septic 
absorption should be taken into account in forming an opinion, but a swelling 
m the left hypochondrium of rather sudden onset, accompanied by pain 
and a raised temperature, has turned out to be a retroperitoneal saicoma 
In some instances a laige, false abdominal aneurism on the left side does 
not pulsate and no biuit is audible over it, the diagnosis may then be veiy 
difficult, as is shown by cases reported m a paper by the late Mr T Holmes ^ 
“On Pulsating Tumois which are not Aneurismal and on Aneurisms which 
are not Pulsating Tumors ” The presence of persistent leukocytosis is in 
favor of abscess, but a posthemorrhagic leukocytosis may occui in aneurism 

The mam difficulty, however, is not m distinguishing between subphremc 
abscess and other abdominal conditions, but between subphremc abscess on 
the one hand, and an empyema or pleural effusion on the other It has 
happened that when an abscess diagnosed as an empyema is drained, particles 
of food are found in the discharge, and for the first time indicate the under- 
lying cause In a simple subphremc abscess on the right side the liver is 
more depressed, the breath sounds less cut off at the base of the lung behind, 
and the constitutional symptoms are moie maiked m compaiison with the 
thoracic dulness than in an empyema Examination whit -r-rays will be 
of assistance m showing that the diaphragm is pushed up instead of being 
depressed 

The question whether the collection is above or below the diaphragm 
IS often rendered more difficult bj' the not infrequent presence of a pleural 
effusion secondary to the suppurative process under the diaphragm When 
an empyema and a subphremc abscess are both present the existence of the 
latter is extremely likely to be overlooked, and its detection is very difficult 

* St George’s Hospital Reports, 1875, vii, 173 
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indeed This combination, if suspected, can be recognized by the with- 
drawal by the exploiing syringe of pus from one interspace and serous 
fluid from one above it This sign, however, is not infallible, for in lare 
cases a loculated pleural effusion may contain serum in one loculus and pus 

in another i , , , , , , 

Brief reference may be made to two signs wunch nave been described m 
order to decide wdiether a given collection of fluid is above or beloiv the 
diaphra"m If the aspnating needle is introduced into a cavity abo^e 
the diapliiagm no movement of the needle oceurs on respiration, if the needle 
passes through the diaphragm the extrathoracic pait of the needle mo^es 
upward in inspiration and downward in expiration, this is Furbnngei’s 
sign, and wdien present is regarded by Nothnagel as pathognomonic The 
second sign is Pfuhl’s, wdien the needle enters a subphrenic abscess the 
imnometric pressure and the outflow' of pus are greater during inspiiation 
and less during expiration, wdiile the reverse holds good in the case of an 
empyema These tw'o signs depend on the normal excursions of the dia- 
phragm being maintained, but this does not abvays hold good, for example, 
a pleural effusion may paralyze the diaphragm and so lead to mimicrv of 
the condition m a subphrenic abscess Further, it must be borne in mind 
that punctiwe of the diaphragm may lead to the spiead of infection from 
the abdomen to the thorax, or vice versa, and is therefore not devoid of 
dangei 

Prognosis — ^This in non-gaseous subphrenic abscess depends on the con- 
dition being recognized and piomptly treated by exploration and thorough 
drainage If the abscess be not opened the case will almost certainly ter- 
minate fatally, further, it is most important that the abscess should be opened 
before it has extended into the lung or given rise to septicaemia Even wdien 
opened there is the risk that some loculus of the abscess may not diain 
propeily The difficulty m diagnosing and, wdien the existence of the abscess 
IS suspected, m accurately locating the abscess makes the prognosis grave 
A subphrenic abscess may be opened successfully, but an emp 3 'ema may 
be overlooked and subsequent!}' prove fatal As already pointed out, the 
di ignosis of a simple subphrenic abscess is more difficult than that of a 
gaseous subphienic abscess 

hlost of the a\ affable statistics as to the moitahty of subphrenic abscess 
contain both simple and gas-containing abscesses, so that it is difficult 
to compare the mortality of the two forms In Elsberg’s 73 cases of sub- 
phrenic abscess (15 per cent of w'liich were gaseous) due to appendicitis, 
51 weie opeiated upon, w'lth lecovery in 40, or 78 4 per cent, w'hile of 22 
not operated upon 18, or 82 per cent , died Out of Barnard’s 76 cases, 36, 
or 47 4 per cent , died, 12 cases were only recognized after death and w'ere 
not operated upon Of the remaining 64 the mortality w'as 37 5 per cent , 
hut after making allow ance for imperlect diagnosis and treatment, Barnard 
concludes that the mortality should be 16 pei cent 

Treatment — ^That of simple subphrenic abscess is purely surgical, and 
consists 111 ojieiiing and draining the abscess cavity 
Subphrenic Pyopneumothorax — ^The peculiarity of tins form of 
subphrenic abscess is that at the bedside it imitates an ordinary pneumo- 
tiiorax or pi opneumothorax, such as most commonly results from rupture 
0 .1 tuberculous \omica m the lung The existence of a gaseous abscess 
iindcriuath the diaphragm was first diagnosed during life, as a logical 
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deduction from the phj sical signs, by G H Barlow^ as far back as 1845, 
but although the condition was desciibed by subsequent observers, such as 
Bouchard,^ Hilton Fagge,® Eisenlohr,^ and Cossy,*^ it was not until 
den’s® article, in 1880, that it became geneially recognized and the sub- 
ject of numerous papers, such as Maydl’s monograph in 1894 It seems 
that since perforated gastric ulcers have been treated by immediate operation 
this form of subphremc abscess has become less common 
Etiology — The causes of a gaseous subphremc abscess are less numerous 
than those of a simple subphremc abscess Perforation of a gastric ulcer 
IS the most important cause of a gaseous subphremc abscess In the sixty 
years, 1846 to 1906, there were about 26,000 autopsies at St George’s Hos- 
pital, among which Wahby found 32 gaseous subphremc abscesses, 25 
(21 females, 4 males) of which, or 77 4 pei cent , were due to perforated 
gastric ulcei In order that the resulting peritonitis should be localized, 
ceitain conditions are necessary, thus preexisting adhesions which prevent 
the gastiic contents from spreading AVidely ovei the peiitoneum are of great 
impoitance It is, however, highly probable that m certain circumstances 
perforation of the stomach may lead to a localized abscess even in the absence 
of these adhesions, the occurrence of perforation m a stomach containing but 
little food, in a patient in the prone position, so that only a small quantity of 
the gastric contents escapes, and does not travel far into the peritoneal cavity, 
and then mainly into the uppei part, make up a combination of circumstances 
m which the inflammatory process may become circumsciibed instead of 
generalized The position of the peiforation is another factor of importance . 
if on the posterior surface, a localized abscess is likely to follow, whilst if it 
IS on the anterior surface, general infection of the peritoneum is apt to occur 
Perforation of an ulcer close to the pylorus may lead to a localized abscess 
m the right kidney pouch Perforation of the stomach due to carcinoma 


IS a rare cause of a gaseous abscess 


Perfoiation of a duodenal ulcer usually gives rise to geneial peritonitis, 
but in a small minority of the cases a subphremc pyopneumothorax on the 
right side lesults As long ago as 1862, Bouchard recorded a case Out 
of 32 gaseous subphremc abscesses at St George’s Hospital, 6 (3 males, 
3 females), oi 19 per cent , weie due to perforation of a duodenal ulcer 
An abscess in the neighborhood of the stomach or duodenum has m rare 
instances perfoiated (exogenous ulceration) into the alimentary canal, 
with the result that a gaseous subphremc abscess is produced A gas-con- 
taining abscess due to a purulent collection ulcerating into the colon was 
recorded by Vanlair ’ A suppurating liydatid cyst of the liver may rupture 
into the alimentary canal and become gaseous, but this condition, of which 
D6ve® has collected 7 examples, is not the same as an ordinary subphremc 
pyopneumothorax A suppurating hydatid of the hvei, from infection with 
anaerobic organisms, may contain gas, and in rare instances, by rupturing 


’ London Medical Gazette, 1845, i, 13 
^ Bull Soc anat , Pans, 1862, xxxvii, 309 
® Guy’s Hospital Reports, 1874, xix, 213 
^ Berl Lhn Woch , 1877, xiv, 539 
® Arch gen de med , Pans, 1879, cxliv, 526 
“ Zeit f klin Med , 1880, i, 320 
’’ Rev de med , Pans, 1893, xiii, 561 
® Rev de chir , Pans, 1907, xxxv, 529 
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into the space between the liver and the diaplnagm, pioducc a sub- 
phrcnic pyopneumothorax on the right oi left side, accoiding to the position 
of the cyst in the right or left lobe of the Iner In INIaydl’s^ collection of 
170 cases of subphrenic abscess theie nere 3 of gaseous subphienic abscess 
due to hydatid cysts of the liver 

Perforation of an ulcer in the colon very seldom produces a gaseous abscess, 
Oslcr^ refers to a subphrenic pyopneumothorax due to an ulcei of the splenic 
flexure of the colon 

An appendicular abscess, although usually simple, may be gaseous, this 
vas so m 15 per cent of the 73 cases of subphrenic abscess due to appen- 
dicular infection analyzed byElsbeig® A case of subpliremc pyopneumo- 
thorax recorded as long ago as 1877 was legarded as secondaiy to appendi- 
citis (Eiscnlohi) The presence of gas m these abscesses xvas at first 
considered to be due to secondary communication yx itli some air-contaimng 
visciis, but it IS, in many instances at least, of bacterial oiigin 
Morbid Anatomy — The situation and boundaries of subphienic abscesses 
liaxe been desciibcd In contiast to simjile subphrenic abscesses, xxhich 
•ire much commoner on the rigJit side, gas-contaimng subphienic abscesses 
aic, m the gicat majority of cases, on the left side Tins is due to the 
preponderating influence of perforated gastric ulcei s as the causal factor 
The diaplnagm is pushed up so as gieatly to encioacli on the cavity of 
the thorax The walls of the abscess cavity ai e much thickened, lined by 
adherent and often necrotic fibim, and mhltrated yvith oiganizing gianula- 
(lon tissue, the deepei layers of which show, m cases of some standing, well- 
formed cicatricial tissue and, in the case of muscles, infiltration and degenera- 
tion The peiforation in the stomach or duodenum is usually open, but 
in some instances becomes closed with fibrin The size of the cavity may 
laiy considerably, sometimes these abscesses aie very large, and have been 
kiiovn to contain m addition to gas a quart of purulent fluid with an ad- 
iiiixtuic of gastiic contents of an extremely offensive character The abscess 
may erode the substance of the spleen Perforation into the general cavity 
of the peiitoneum occurs in a few cases The inflammatoiy process readily 
spreads through the diaphragm and sets up pleurisy xvith effusion and 
collapse of the loyi er lobe of the lung The effusion is usually serous or sero- 
fibi inous, but may he purulent, and m this ex ent the lung may be disoiganized 
by multiple abscesses Perforation of the diaphragm may occin and be 
followed by a true pyopneumothorax or, xvhen the loxver lobe of the lung 
IS already adherent to the diaphragm, by suppurative destiuction of the 
lung or gangrenous pneumonia, or the abscess may rupture into the bionchi 
Icricarditis may be found, but is not so frequent as peiicardial fiiction 
during life 

I 7 C and Sez — As most cases aie due to perforation of a gastric ulcer, 
1 C patients are chiefly y oung xx omen In the 32 cases at St George’s 
ospital the ax erage age xx as thirty-three years, being thirty years in the 24 
emales and forty-txvo years in the 8 males Vanlair recoided a gaseous 
siioplirenic abscess m a boy aged six xeais 

pnptoms The onset is usually sudden, xxnth x^ery severe pain, due to 
per oration of the stomach, in this lespect it differs from the simple sub- 

^ Ueber suhphrcmschc Ahscesse, 1S94, Vienna 
^ i^nttcipics aiid Pradice of Medicine, 1905, p 503, sixth edition, 

\nnah of Surgery, 1901, xxxix , 729. 
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phrenic abscesses m which the onset is often insidious In some cases, 
however, the leakage fiom the stomach is quite latent The patient’s 
historj^ often shows past dyspepsia, pain after food, and other manifesta- 
tions of gastric ulcer The pain, which is agonizing and may be accompanied 
by collapse, is situated m the upper part of the abdomen, usually on the left 
side The onset may be accompanied by vomiting, vhich mayor may not 
persist afterward, the vomited matters may contain blood and bile It is 
important to realize that vomiting may occur aftei perfoiation of a gastric 
ulcer, and that this event does not seriously militate against that accident 
Directly after the onset the abdomen becomes extremely tendei, so that 
accurate examination may be impossible at fiist, as a rule, it rapidly becomes 
distended, although in men it may be iigidly contracted, tympanitic, and 
does not move on respiration The tempeiatuie becomes raised, tlie pulse 
and respiration rates are rapid, iigors may occui, leukocytosis is present, 
there is nocturnal sweating, and the patient has the general appeal ance 
of suppuration with abdominal pam and some respnatory embarrassment 

Physical Signs — ^The physical signs may very closely resemble those of 
a true pneumothorax or pyopneumothorax There is a t^nnpamtic note 
on percussion over an area of distention in the upper part of the abdomen, 
the altered note extends up into the thorax for a considerable distance, but 
not to the extieme apex On the light side the diapliragm may be dis- 
placed as high as the second rib, but the presence of the heart prevents the 
same amount of upward displacement on the left side The tympanitic 
note may be mainly behind the sternum There is dulness posteriorly 
on the affected side when the patient is lying on his back, and when turned 
on his side the positions of the dull and tympanitic areas alter as in a pyo- 
pneumothorax A bell or com percussion note, amphoiic breathing, suc- 
cussion, and metallic tinkling may be heard over the swelling and part of 
the chest When the left side is affected the heart is displaced upward, 
but only slightly to the other side, thus differing from what occurs m a true 
pneumothoiax When the abscess is on the right side the liver may be 
greatly displaced downwaid and be palpable below the umbilicus, the hepatic 
dulness will then be absent fiom its normal position The costal maigin 
is pushed out and the lower intercostal spaces may bulge as m pneumothorax 

The occurrence of thoracic complications is almost constant Signs of 
pleurisy rapidly come on, and there is some dulness with impaired entry 
of air at the base due to effusion, but in some instances the signs are those 
of pneumonia of the base of the lung on the corresponding side The 
effusion IS usually serous at first, but may subsequently become purulent 
A pleuropericardial or pericardial fiiction lub is not uncommon 

Secondary parotitis occasionally occurs, and if suppuration supervenes 
may prove a ver^^ serious complication In rare instances subcutaneous 
emphysema has occurred 

Diagnosis — ^The common enor is to regard as a pyopneumothorax a 
gaseous abscess which is below the diaphiagm While tlie history and mode 
of onset frequently point to the abdomen rather than to the thorax, the signs 
suggest a pyopneumothoiax from which it can be most certainly distinguished 
by a skiagram showing the position of the diaphragm But it must be 
borne m mind that distention of the colon or stomach may push the 
diaphragm up 

The physical signs in favor of a gaseous subphrenic abscess are that the 
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])ncuinothor.i\ a])pcars to be partial, not unuersal, as sllo^vn by the presence 
of normal breathing over the upper part and ape\ of the lung, that the 
lic.irt’s <ipc\ IS displ.iccd upward and but little to the opposite side, that 
a licll note and other signs of an air-containmg caMty can be obtained 
ucll bclou the limits of the thoracic, ca\ity for example below the left 
costal margin, and that cough and expectoration are late m appealing, or 
iiisignifKant 

A siiliphrenic pj’opncumothoiax is often complicated by a pleuial effusion 
— serous or purulent, the diagnosis of these two concomitant conditions ma> 
be greilly aided by the withdrawal of pus and gas from one interspace, and 
of s( i urn 01 pus of a different character from .i liighei interspace The fluid 
from a siibjilirenic abscess comes out more freely during inspiration, while 
in a pleural effusion its exit is accelerated dining expiration If must be 
remembered, however, that puncture of the chest, although often dcsiiable 
for purposes of determining w'hcthcr, and if sow'hcie, operatne procedures 
should be cairicd out, is not devoid of the dangei of spreading infection from 
the pleura to the peritoneum, or vice \cisa 
The diagnosis from a pleural effusion rests on the detection of the signs 
of a cavity containing fluid and gas, on the changing dulness m a gaseous 
subphieiiic abscess and on the absence of this change m a pleural effusion 
(Godlee), on the lateral displacement of the heart m a pleural effusion, and 
upon Its upward displacement in a subphrenic gaseous abscess 
Abdominal distention due to flatulence may be accompanied by disappear- 
ance of the normal liver dulness and by a bell note, but the liver cannot be 
felt to be displaced downward 

\ diajihraginatic hernia on the left side w Inch contains the stomach gives 
use to signs resembling m many respects those of a p^ opneumothorax, but 
the abdomen falls m instead of being distended, and the heart is pushed 
o\ cr to the right side very much more than in a subphrenic p^ opneumothorax 
In making a diagnosis the r-uns should be employed, and a metal probe 
passed into the stomach and its position noted 
Prognosis — In subphrenic pi opneumothoi ax this is alw ays grave, partly 
becnisc the extension of inflammation to the pleura and lung is a frequent 
and serious complication, and partly because the large abscess cavity may 
not ( lose up and the patient dies from the effect of toxic absorption 
Treatment — This is surgical, and consists in opening and draining the 
abscess caiiti 


SIMPLE CHRONIC PERITONITIS 


This condition mav for conicnience be dnided into ( 1 ) circumscribed 
OT lo( ihrcd areas of chronic peritonitis, and ( 2 ) diffuse chronic peritonitis 
There arc neccvssunlN transitional cases in A\hich the chronic peritoneal 
(hinge IS, on the one hand, not sufficicnth localiml to be included m the 
first categon , and, on the other hand, is far from implicating the whole of 
t 1 C peritoneal caMti a matter of fact, chronic peritonitis is compara- 
Ineh seldom found to be unucrsal and cqualh well-marked o^er the entire 
ilu oinmnl ca\il\ The change mai be adianced m the upper part of the 

alxlomen mer the h\cr, spleen, and omentum, and comparatueh slmht 
111 the pcl\ IS i J o 



560 DISEASES OF THE ALIMENTARY TRACT 

Localized Chrome Peritonitis. — It is important to distinguish between 
(ci) the adhesions that result from a past acute inflammation of the peritoneum 
and (b) the progressive or chronic inflammatory process which alone deseives 
the name of chronic peritonitis The causes of localized chronic peritonitis 
are numerous, and may be enumerated in the order of frequency with which 
the various intra-abdominal organs are responsible 

The female genital organs very commonly give rise to clnonic pevic 
peritonitis which produces dense adhesions around the Fallopian tubes, 
ovaries, and uterus On the right side the vermiform appendiv and the 
broad ligament may become so matted together that even after death it is 
extremely difficult to determine m which of these structures the inflammatory 
process originated The important factors m causing chronic perimetritis 
and pelvic peritonitis are gonococcal and puerperal infections It is highly 
probable that hemorrhages from the Fallopian tubes may, as the result of 
subsequent microbic activity, be responsible for clironic pelvic peiitonitis 

A chronic gastric or duodenal ulcer may produce progressive localized 
peritonitis in the immediate vicinity This may result in firm adhesions 
The contraction of the thickened peritoneum may play a part, with the 
cicatrization of the ulcer itself, m producing hour-glass contraction of the 
stomach, duodenal stenosis, or even stricture of the common bile duct and 
jaundice 

Appendicitis is an important cause of localized chronic peritonitis in the 
light iliac fossa Chronic peritonitis may also be limited to the orifice 
of hernial sacs, to the surface of the intestines in chronic intussusception, 
and occasionally, it is said, to the flexures of the colon m chronic faical 
accumulation 

Clironic cholecystitis, especially when associated with gallstones, may 
set up very marked local peritonitis which unites the gall-bladder to the 
neighboring viscera, especially the pyloric end of the stomach In this event 
symptoms of pyloric obstruction are prone to occur 

In hydatid or other cysts, such as ovarian, there may be such thickening 
of the overlying peiitoneum that the condition resembles a lamellar or corneal 
fibroma As the result of friction or pressure, thickening of the capsule or 
clu-onic capsulitis of the spleen and liver may occur Localized thickenings, 
white m color, raised above the surface of the capsule of the spleen, are com- 
mon in splenomegaly, they are composed of dense, white, fibious tissue 
arranged in parallel lines, with a few connective-tissue corpuscles, and 
are spoken of as lamellar or corneal fibromas Much less commonly 
similar masses are found on the surface of the liver A very common, 
although structurally slightly different, condition is the chronic peritonitis 
seen on the anterior surface of corset-livers and due to the pressure of the 
corset or of a belt 

Chmcally, the results of localized chronic peritonitis are variable In the 
case of the lamellar fibromas of the spleen there are no signs or symptoms 
Adhesions and induration around the stomach, and flexures of the colon 
and elsewhere may induce symptoms due to interferenee with the natural 
movements of the viscera Thus m the case of the stomach there may 
be persistent pain after food, or “adhesion dyspepsia,” this is not uncommon 
in women formerly the subjects of gastric ulcer, and may be thought to be 
due to a relapse of that disease As a verj^ rare result of perigastric chronic 
peritonitis, there may be compression of the common bile duct and jaundice. 
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In one f s.implo of tins secomlan to a thronic nicer neat the pylorus, there 
uas such c\t(ns)\c fibrosis that a tuinoi, regarded as malignant during 
life, < onld he felt As alre.uh mentioned, chronic peritonitis around the 
g.ili-hiaddcr niaj, b\ surrounding the pilorus, lead to p'^Ionc obstruction 
and dil.itation of the sloiii icli, there nun be so mueh thickening as to imitate 
sjon-groMing t.irc iiioiiia of the ])\lorns 

CiiroiiK ]ic ntoiiitis around the colon, cspeciallj the flexures, maj' gi'c 
use to (oiistijiation and pun, cspeeiall> after defecation, according to the 
])f)sition of the lesion, the condition ma^ imitate appendicitis or malignant 
disease of the' colon This subicct of chronic pericolitis has recentl} attracted 
coiisidc lable attention 

\s the icsult oi chionu pehic peiitonitis in Momen,theic may be uterine 
(iisturliaiicc and such jicrsistcmt jiain that the patients become chronic 
iiuahds 111 one case cxamnied aftei death the dense fibrosis, due to 
saljiiiigitis, simulated in ihgnant disease, and had so compressed the ureters 
.IS to lead to fatal in.enii.i 

Patients \an inucli in the w.ai m which tliej feel such pain, some aie 
in liters to these jiainful ]icritoncal .idhcsions, while in otlicrs — probably 
in tin gnat nnlorlt^ — there is little oi no mcomenience Like the adhe- 
sions left IS a lehc of a past .ittaek of locah/cd acute peritonitis, those of 
chroiiK peiitonitis mat jiioduce acute intestinal obstiuction by kinking and 
strnngtil ition ol the intestine In some instances the persistent pain may 
Hislifi lap.irotonn Short of this, the treatment should be directed to diet, 
prexcutum of constipation, local measures foi the iclief of pain, and to 
uiiproxc incut of the general health 

Clironu juntomin ininhuu/ Ihc mc'socolon of ihc vrjwo^d flexure (meso- 
sigmoiditis) lud the mesoutcix of the lower part oi the ileum (chrome 
uicscntcTK jiintomtis) lias been especially described by Riedel as theiesult 
of (onstipalioii It is not a common condition There is a radiating thick- 
•Miing of mesocolon and the sigmoid flcxinc, which is an important factor 
in the production of xohuhis of the sigmoid flexure, the thickening of its 
mi si nil 1 \ leads to i onsidcrable shortening m the length of the small intestine 
Till’ tliK kcning begins in the mcscnlen .and mesocolon aw a} from the intes- 
tinal aft.nlimcnt, ind, as Nothnagcl points out, this militates .against the 
Mew tint the dironu peritoneal change is due to frcc.al accumulation, it 
h IS hi on suggested h\ Virchow and Nothnagcl that it is the result of mflain- 
iiiation of till uic‘:i'ntcric and othci glands secondary to intestinal infection 
in whiili (onstipilion m.u pin a part 

riirdiiiKnl frafurnoUhis special foim of chronic nentomtis are somewhat 
difiiiiiU to interpret correctb There m.a-\ be kinking or \ oh ulus of the 
sigmoid fl( \nre, .mcl it has been suggested that cases of intestinal obstruction 
til It reioxir on niidiral treatment max be of this nature In a case of this 
km<} in St George’s Hospital the signs suggasted carcinoma of the descending 
lolon 

rZ/rnme pfnrohtn, a sequel of an acute attack of acute pericolitis, may 
leul to xon lonsidcnble thickening of the walls of the colon and max imi- 
( He nuiignint disiase (D Vrox Poxxer,' Aloxmhan^) Massage has been 
reixurnncndid to rciioxe the condition 

'.<^7 tfcrficuf Toumal 190G, n, 1171 
' yw!) ^rriions of OcClmcal Socicly of London, 1907, x!, 31 
\oi x —30 
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Chronic hyperplastic tuberculosis of the intestine, which has attracted a 
considerable amount of attention of recent yeais, usually takes the sub- 
mucous form, but m a few instances, of which Kidd^ has collected 6 examples, 
it IS subserous and in at least 3 cases has attacked the sigmoid flexuie, 
it IS not improbable that some cases described as subserous fibromas i\ere in 
reality of this nature 

Diffuse Chronic Peritonitis —Under tins heading It IS convenient 
to consider cases which have m common a diftuse peiitoneal inflammation 
of chronic and progressive charactei, not manifestly due to tuberculosis 
or new-growth It is sometimes called chionic simple peiitonitis to distin- 
guish it from the two forms ]ust mentioned Chronic proliferative and 
chronic indurative peritonitis are synonyms sometimes employed, and 
since ascites is extremely common, the name chronic exudative peritonitis 
IS almost as widely applicable As will be seen below, the heading — Diffuse 
Chronic Peiitomtis — describes an anatomical condition with more or less 
uniform clinical manifestations, but, like dysentery or colitis, it cannot be 
regarded as a single disease 

Etiology — Chiomc simple peritonitis may be due to one of a number 
of different factors, and it is convenient to divide the eases into three groups 
There is considerable diffeience of opinion as to the relative importanee of 
the causal factors The classification of chronic peritonitis here adopted is 
(1) When associated iMth varying degrees of chronic inflammation of the 
pericardium and pleurae (2) When associated with arteiiosclerosis and 
granular kidneys (3) When associated with other conditions The 
first tv 0 categories are the most important 

1 Chronic simple peritonitis may be combined with chronic inflammatory 
changes in the pericaidium and pleurae of varying extent and intensity 
The association of similai inflammatory changes, whether acute oi chiomc, 
m two 01 more serous cavities has been called polyserositis and polyorrhy- 
menitis ^ When the condition is chronic it has also been termed multiple 
progressive hyaloseiositis oi Concato’s disease The chronic mflammatoi}' 
changes m the thorax that may be found in association with simple chronic 
peritonitis vary m extent and intensity, thus there may be chronic indurative 
mediastmopericarditis with obhteiation of both pleurie, chronic medias- 
tmitis alone, or adherent pericardium Cases associated with adherent 
pericardium are the most usual, Gilbert and Gamier® described a group of 
11 cases as “symphyse pericardio-p^rih^patique ”, In some cases of long 
standing the thickened and adherent peiicardium may be calcified, the peri- 
toneal change is then advanced and the liver may be cirrhotic, thus differing 
from its usual condition of that organ — chiomc venous engorgement and 
fatty change — m chronic peritonitis It is generally considered that when 
chronic intrathoiacic and peiitoneal serositis are associated, the primary 
focus IS more often intrathoiacic, but it must be remembered that infection 
spreads more rapidly from the abdomen to the thorax than vice versa 

The original starting point of the inflammation may thus be on either 
the upper or under surface of the diaphragm, when there is an adherent 
pericardium, especially if it be calcified, it is piobable that the original 


* Lancet, 1907, i, 9 

^ TAdeF Taylor, British MedicalJoumal, 1900, ii, 1693 
’ Bull et m&m Soc biol , Pans, 1898, 1, 48 
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fodis u IS in tins position, but it is quite possilile that pericarditis might be 
M(omi.ir\ to pentomal infections The original lesion nun he an acute 
pi rii arditis or pcnhcjiatitis, or there nun be recurrent attacks But on 
\\lnrli(\rr side it starts it spreads through the diaphragm, the constant 
moNcmeiils of which intcrlerc with the natural cure of the morbid ])roccss, and 
so iiidiKi the (hionic inilainnuiton process whnh is most maiked on each 
side of the (hai)iiragm and faeks oh m the more distant jiarts of the adiacent 
serous nuinhrines The chronic peritonitis is, thciefore, most adianccd 
o\er till Inir and spleen, and this nun i)C so notu cable that the condition 
was grajiliK.dh desiribed bv Cuischmann* as ZiicLm/wiilchn (iced Inei), 
iiid IS soiiietmics spoktn of as unncrsal thronic perihepatitis, tliese names 
suggest a more intimite (onnulion with the Iner than realh exists, since 
more careful cxainiiiatioii would show that, although more jnomincnt o\er 
the Inir, the diroiiic jicritoiual diange is not confined to that region 

The jieiitardial pscudocirihosis described by Pick" is piobably allied 
to this ioiin of chroiiK jicritonitis, Pick, howecci, bcheccd that a latent 
idbcKiit pericardium gnes rise to circiiiaton disturbance m the Inor, 
hepitic fibipsis, ascites, and that, although as a icsultof the ascites and 
ic plated tippings, chiouic peritonitis might be induced, it was more oi 
less accidental and a secondary ecent Nicholls*' and Ixclh'' hace drawn 
Slice i.il attention to the .issociation of chionic peritonitis with similai intra- 
tlioraeic changes 

2 The association with ai ten losclcrosis and giamilai (artcriosclci otic) 
Kidiuis was insisted on In Hale Wliitc,'’ who found it in fO out of 22 cases 
of uiincnsil peiihcjiatitis and jieritonitis, but some obseners, especially 
\i( hulls, do not attach much importance to its etiological influence The 
rdation lietwcen aitcnosclcrosis and the peritoneal change ma> be cither 
(ci) direct, it Ins been suggested that aitcritis m the small vessels of the 
periloiieiiiii sets up a chronic fibrotic change Another lupothesis is that 
the ureiiiK poisons, circulating m the blood of patientswith arterioscleiosis 
and the rc’sulting renal diseise, produce chronic inflammatory changes in 
the scions ineiniiranes, or {h) indncct, the diminished bactericidal powci 
of the Iilood, shown In Flexnei” to be common in cases of chronic renal dis- 
( ISC, m 11 allow infection witli organisms of no great Mriilence to take place 

f .Simple ehronic peritonitis mai be met with m combination with 
lanoiis Ultra- ibcioiiunal lesions, or its staiting point ma} be quite obscure 
1 111 .issoc I'llecl lesion, such as siphihtic disease of the Iner, nup reduce the 
usisi.inie of the pcritonenin, or, is in the case of chronic duodenal ulcer 
or eholc'cistitis, mn pioMcie a local focus for peritoneal infection In such 
c ises a widi spre 1(1 chronic infiaininaton process icsults instead of the local 
ri 11 lion which would he expected, this in.n be compared with the formation 
ol lar^-e cliilouls after minute injuries, .mcl possibh the exccssnc reaction 
111 i\ lie pi ml on <1 low rc sist nice, inhere nt or acquired, of the peritoneum 
in that iiidnidml ‘ 

Mcohohsni has bevn leirirded as a factoi.aiid would reduce the resistance 
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of the peritoneum and setting up gastro-intestinal inflammation favor 
miciobic infection, of the influence of othei chemical poisons, such as lead 
there is no evidence The chronic venous engorgement due to heart and 
other obstiuctive diseases would act m much the same mannei The rela- 
tion of ascites to the chioiuc peiitomtis is usualb considered to be that the 
chronic peritonitis causes the ascites, but it is conceivable that in some 
circumstances the reverse may hold good, thus, m cliionic ascites due to 
backward pressuie of lieait disease, repeated tappings may favor a low 
form of infection, which is not necessarily introduced fiom without, but may 
be carried by the blood stream That tapping may lead to chionic inflam- 
mation IS shown by examination of the cells found in ascitic eftusions, an 
effusion which at the first tapping shows a preponderance of endothelial 
cells, and is theiefore mechanical m origin, may in subsequent tappings 
show an altered cell count due to superadded changes (Cade,^ Gilbert and 
Villaret^) Chronic peritonitis set up m this way may be at fiist local and 
in the neighborhood of the punctuie, and gradually become moie widespread 
and possibly universal 

In some cases traumatism appears to be the exciting factor, and it is quite 
conceivable that by damaging the visceia it would alloiv of a low form of 
infection of the pei itoneum Lastly, no obvious cause may be forthcoming 

Pathogeny — Since the piocess is evidently a cliromc and piogressive 
form of inflammation, it has naturally been surmised that it is the result of 
infection ^Mth microorganisms of a low grade of virulence Nicholls sug- 
gests the Bacillus tuheiculosis, Bacillus coh, and Bacillus typhosus Louis 
(1825) legarded chionic peritonitis as always tuberculous, m modern times 
Picchmi (1891) argues that subacute and clmonic polyorrhymenitis is prac- 
tically always tuberculous, and P Taylor, ivho quotes him, accepts this m 
a modified way The recognition m recent y^ears of a special form of tuber- 
culosis, the cliromc hyperplastic, ivhich is best known in connection with the 
ileocsecal part of the intestine, but has also been recognized in the ureter 
and female urethra (Hartmann®), m burste, and elsewhere, suggests that 
many cases of cliromc peritonitis aie tuberculous, m other words, that 
there may be a chronic hyperplastic tuberculous peiitomtis, which bears 
the same lelation to ordinary tuberculous peritonitis that chronic hyper- 
plastic tuberculosis of the intestine does to ordinary intestinal tuberculosis 
As bearing on this view, it may be pointed out that, by means of Jousset’s 
method of inoscopy, tubercle bacilli are now found m many cases of ascites 
which do not otherwise suggest peritoneal tuberculosis, and that tuberculosis 
with fibrotic changes is a not uncommon complication of arteriosclerosis 
The last point may help to explain the association of arteiioscleiosis and 
granular kidney with simple chronic peritonitis 

Morbid Anatomy — The appearances m simple chionic peritonitis 
vary considerably from the more marked changes of the “iced” organs to 
a general slight opacity of the peritoneum In a well-marked case the peri- 
toneum IS covered by a thick membrane which resembles a thin layer of 
cartilage, it is dull white or glistening, and pearly in color, and may show 
pigmentation This dense layer, especially over solid organs, such as the 

^ Arch denied exp6r etd’anat , Pans, 1906, xMii, 769 

^ Compt rend Soc hiol , Pans, 1906, K, 820 

^ Mim et bull Soc chir , Pans, 1906, and Ann gyn et d’obstet , Pans, 1907, 
Ixiv, 1 
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liver and spleen, for vhich it forms a firm casing, may show a fe^\ depressions 
like the pitting of sand by ram-drops It is possible that these deficiencies 
are the result of rupture of the dense fibious tissue, induced by its own con- 
traction On the other hand the thick membrane ma^ be locally accentu- 
ated in the form of fibious elevations oi nodules, perhaps more often seen 
on the parietal peritoneum, to this condition the name “peritonitis fibrosa” 
has been applied, these fibiotic elevations ivhen small may closely resemble 
miliary tubercles, or when large, nodules of disseminated malignant disease 
The thick membiane, which may be e\cii onc-quartci of an inch in depth, 
can usually be peeled off the liver and spleen, IcaMng their capsules in a 
fairly normal condition From its marked tendency to cicatricial contraction 
it squeezes tlie oigans and leads to atrojih} , in extreme instances these 
oigans may therefore become so atiophicd as to be isolated in the abdominal 
caviti and lose their normal relations The omentum becomes shortened 
and rolled up into a firm cord, often in irregulai knots, running traiisierseb 
acioss the abdomen, in some instances hardl} a trace of the omentum is left 
In like manner the mesentery becomes contracted, so that the small intestines 
are anchored to the spine and cannot float m the ascitic fluid, “and, if a 
heinia had existed, it will sometimes be found to ha\c been complctch 
reduced” (Hodgkin*) At the same time there mai be such considerable 
diminution in both the length and diameter of the ahmentan canal tliat 
the valvulae coni'inentes become ^cr^ closefi placed — Pi of II ^^clch 

has shown me a specimen in wliicli the longitudinal section of the intestine 
looked like a comb — and the colon may be no larger than the small intestine 
This gnes rise to impaired absorption The condition has been called 
“peritonitis deformans ” Subacute or acute peritonitis ina> supers ene 
Adhesions are often present, but their extent ^arlcs greath They aie 
more often seen ocer the solid and rclatnel^ fixed organs, since the peristalsis 
of the intestines interferes with then formation and ma> rupture them when 
formed The remains of adhesions mai be seen as filamentous or mIIous 
tags on the small intestine, and soinctmies resemble miliary tubercles 
Adhesions are not uncommon between the Iner or spleen and the diaphragm, 
and may be dense or delicate The presence of definite cords ma-y gne rise 
to acute strangulation of the intestine, but this is laie in this form of chronic 
peritonitis When there are sufficient adhesions the ascitic fluid may become 
encysted, and wdien the adhesions arc so nunierous as to obhteiatc a large 
area of the peritoneal cavity fluid effusion may be slight m amount 
The liver and spleen are often deseiilicd as “iced,” oi as showing unnersal 
chronic capsulitis, and in the case of the Iner as "ZucLn qui richer ” This 
condition, also called unnersal chronic pciihcpatitis, was formerly icgaided 
as a distinct morbid entity, and many cases ol chronic ascites, in reality 
due to chronic peritonitis, w^ei e regarded as the lesult of chronic perihepatitis, 
the existence of the more w idespread peritoneal change being ignored or 
regarded as a secondary result of tlie recui rent ascites and consequent tap- 
frequency of ascites in hepatic ciirhosis the liver w'as con- 
sidered the important factor in the production of ascites, and disease of its 
capsule w'as therefore accepted as a sufficient cause of aseites wnthout 
any reference to the peritoneal change This w'as not unnatural, since in 

Anatomy of the Serous and Mucous Membranes, i, p 152 , 
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many cases the change is much moie manifest over the liver than elsewhere 
On the liver and spleen the tlnckened membrane is confined to the serous 
surfaces, and does not aftect the areas between the leflections of pentoneum, 
such as the coronary ligament The thickness of the membrane vanes in 
diffeient parts, it modifies the shape of the viscera, rounds off the edges, and 
covers up natural depressions The gall-bladder may be almost buiied, 
and IS usually collapsed, but constriction of the bile duct or portal vein, 
contrary to what might natuially be expected, is very rare In a case at 
one time under my care prevertebial chronic peritonitis leading to obstruc- 
tion of the lymphatics above the level of the receptaculum chyh and so to 
elephantiasis v as found at the autopsy (Bernstein and Price') The organs 
are compressed, and usually show chronic venous engoigement, but an> 
considerable extension of fibrosis from the capsule into the substance of the 
organs is very rare 

Microscopically there is extieinely dense fibrous tissue laid dovn in parallel 
lamellEe, with a few nuclei between The fibrous tissue is prone to undergo 
hyaline change, hence the condition has been called hyaloserositis (Nieholls) , 
the structure of the fibrous tissue is the same as that of the so-called lamellar 
fibiomas of the spleen, which, indeed, are localized foci of the same process 
The deeper layers of the membiane show bloodvessels with collections of 
leukocytes and mast cells Nieholls was unable to find any evidence of 
fibrin As the wrinkled pentoneum can be seen underneath, the formation 
of the membrane is due to organization of exudation, and not to hyperplasia 
of the peritoneum 

Clinical Picture — The condition most commonly occurs m middle 
life, but it may be seen in children, the sex incidence is about equal 

The cases may present different manifestations, but the characteristic 
result IS chronic ascites, which lequiies numerous tappings and recurs 
with remarkable persistence The interval between successive tappings 
may dimmish in progressive cases so that paracentesis may become necessary 
every week, more than 100 tappings may be required, and in Rumpf’s 
cases the abdomen was tapped 301 times m sixteen years After tapping, 
the rolled up omentum may be cleaily felt running across the abdomen, and 
IS often more distinctly palpable toward the left hypochondrium It must 
not be regal ded as the margin of an enlarged liver, or as the greatei cur- 
vature of the stomach mfiltiated with carcinoma The other signs of ascites 
will be found The abdomen when distended may be almost uniformly 
dull, since fiom letraction of the mesenteiy the small intestines are tethered 
to the spine and unable to reach the abdominal wall In raie instances 
fiiction IS audible through a stethoscope applied to the abdominal walls 
In some cases the fluid is encysted and the abdomen is n regular, so that the 
diagnosis may be very difficult Signs of concomitant disease, such as 
adherent pericardium, valvular disease of the heart, pleural effusion, oi renal 
disease, may be present The urine is somewhat scanty and may present 
the characteristics of granular kidney Jaundice is very lare, and when 
piesent is due to some complication 

Symptoms — The onset IS, as a rule, gradual, but symptoms may date 
from a febrile attack, and are usually vague The first thing noticed is 
swelling of the abdomen followed by abdominal uneasiness and a sense of 


' British Medical Journal, 1907, i, 617 
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fulness and weight, but pain is absent oi slight and only brought on b) 
movement There is naturally some loss of strength, and the muscles aie 
flabby, but emaciation is slow in appearing Patients ma'v feel well and 
except for the abdominal embariassment, able to be up Resinration may 
be somewhat hampered, constipation is usual and no doubt in part depends 
on the weakened state of the abdominal muscles, and there may be some 
flatulency and dyspepsia Gastio-mtestinal hemoirhage docs not occur 
In the latei stages considerable nasting and oedema of the feet supcr\cnc 
It IS noteworthy that oedema of the feet occurs long after ascites has been 
well established 

The fluid vanes to some extent in its characteis, usually it is like serum, 
of a citron color, and of a specific giaxit}' of 1015 or more It may clot 
and form threads of fibrin oi large flocciih In some instances, m which 
subacute inflammation has supeivencd, it is turbid from the presence of 
cells It may be milky or chyhform, and aftei tapping may become blood- 
stained 

Diagnosis — ^Tlns rests mainly on the presence of chronic and rccuirent 
ascites, for which no other cause is forthcoming It must be distinguished 
from other causes of ascites, such as tuberculous and malignant peritonitis 
and hepatic ciriliosis It is probable that in the future cytological examina- 
tion of the ascitic fluid wall render this compaiatively cas> 

Prognosis — This should be guarded, rcco^ely is rare, but the course 
IS slow , and as many as 100 tappings may be required Some cases of the 
recurrent ascites w Inch are diagnosed as simple chronic peritonitis certainly 
reco^er after a numbei of tappings Nicliolls found that the duration varied 
betw'een two and sixteen •\ears The average diii.ition of Ramsbottom’s 
9 cases w'as 624 days ‘ Death is generally due to some intercun cut infection, 
such as pneumonia, but in cases associated with adhcient pericardium and 
chronic mediastinitis it may be due to cai diac failure 

Treatment — Treatment should, in the first instance, be diiccted to 
the cause, such as renal disease, lieait affections, syphilis, otherwise it is 
palliative and symptomatic No permanent good can be anticipated from 
laparotomy and the attempt to produce artificial adhesions on the lines of 
the Talma-Morison operation for the lelief of the ascites of poital cirrhosis 
of the liver Paracentesis should be pcrfoimed when icquiicd, often this 
gradually becomes more frequent and may be necessary cier^ week Injec- 
tion of adrenalin chloiide, one chain in an ounce of distilled water, into the 
peritoneal cavity before the cannula is withdrawn is woith a trial 

Diuretics, such as caffeine, may be employed fiom tune to time, and tonics 
1^11 usually be necessary Good hygienic conditions and fresh air aie desii- 
able It IS not necessaiy for the patient to remain in bed in the eailiei 
stag^ Some relief to the feeling of w’cight in the distended abdomen may 
be obtained from the use of a binder oi belt 


TTJBERCtTLOSIS OF THE PERITONEUM AND TUBERCULOUS 

PERITONITIS 

The ordinapf clinical heading of tuberculous peritonitis covers cases wuth 
somewhat different morbid lesions, thus, although tuberculous inflamma- 

^ Medical Chronicle, Manchester, 1906, xlv, 7 
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tion confined to the peritoneum is, strictly speaking, all that is implied, it is 
customary to include cases which have m addition tuberculous ulcers of the 
intestine and tuberculosis of the mtra-abdommal lymphatic glands, since 
these conditions are commonly combined and often cannot be separated 
during life 

The incidence of peritoneal infection m tuberculosis has been differently 
estimated In 531 cases of pulmonary tuberculosis examined after death 
at the Brompton Hospital, there was tuberculous peritonitis m 22, or 4 1 
per cent (Fowler and Godlee^) In 197 cases of tubeiculosis at the Boston 
City Hospital the peiitoneum was infected in 14, oi 7 1 pei cent (Bottomley^) 
In 1393 cases of tuberculosis at Breslau there was tuberculous peritonitis 
m 226, or 16 2 per cent (Boischke®) In 300 cases of fatal tubeiculosis of 
vaiious parts of the body at St George’s Hospital the peritoneum was 
affected m 56, or 18 6 per cent 

Etiology — Age — ^The disease may occur at any period of life, but it 
IS rare m babies and m old age Osier records a patient aged eighty-two yeai s, 
while among 59 cases of tuberculosis m children tabulated by Colman^ 
the youngest case of fatal peritoneal tuberculosis was one and a half years 
It IS most frequent between twenty and forty years of age The belief 
sometimes expressed, that the disease is commoner m children, is probably 
the result of confusion between chronic intestinal disturbance with a dis- 
tended abdomen, formerly spoken of as “tabes mesenterica,” and true peri- 
toneal tuberculosis In 306 cases of tuberculous peritonitis under the 
age of fifteen, nearly half were between the ages of tliree and seven years, 
and the sex incidence was equal (Faludi®) 

Sex — ^There is a marked divergence between statistics obtained from 
postmortem records and those of operation as to the sex incidence Post- 
moitem records show that it is more frequent m males, in Konig’s 107 
cases, 89 were males In operation cases females aie greatly m excess, 
according to Nothnagel, whose estimate is probably based on Honig’s senes 
of operation cases, 90 per cent are in women, of Osier’s® 131 cases, 60, or 
54 per cent, were vomen The prepondeiance of female cases discovered 
at operation appears to depend on the frequency with which tuberculosis 
of the Fallopian tubes sei ves as the starting point for peritoneal tuberculosis 

Disposmg Factors — Cirrhosis of the liver shows a decided tendency to be 
complicated by peritoneal tuberculosis, thus in 584 cases of hepatic cirrhosis, 
obtained by combining the statistics of Lancereaux, Kelynack, Yeld, Rol- 
leston and Fenton, tuberculous peritonitis occuried m 53, or 9 per cent 
No doubt concomitant or antecedent alcoholism favors the incidence of 
tuberculosis generally, but the catarrhal condition of the intestine and the 
portal obstruction probably play a part in the localization of the infection 
Injury has, m some cases, preceded the onset of symptoms Pregnancy, 
according to H Kelly,^ has a definite causal relation to tuberculous peri- 
tonitis, in 28 per cent of Ins cases the illness was dated from childbirth or 
a miscarriage Heredity v ould naturally be exqiected to be of some impor- 


* Diseases of the Lungs, p 35S, London, 1898 

* Medical and Surgical Report, Boston City Hospital, 1900, p 118 
^ Virchow’s Archvo, 1892, cxxmi, 121 

^ British Medical Journal, 1893, ii, 740 ® Jahr f Kinderh , 1905, Kn, 304 

' Johns Hopkins Hosp Rep , 1891, n, 67 ’’ Operative Gynecology, 1906, n, 237 
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tance in the incidence of tuberculous peritonitis, but in 25 cases investigated 

by Bottomley there was a history of tuberculosis in 2 only ^ 

Bacteriology — Peritoneal tuberculosis has been regarded by Kav 
as due to infection with bacilli of bovine tuberculosis absorbed from the 
iihinentaiy canal and introduced with the food He considers that pulmo- 
nary tuberculosis and the secondary intestinal ulceration which occurs as 
the lesiilt of swallowing sputum in at least 50 per cent of fatal cases of chronic 
pulmonary tuberculosis, are due to infection with the bacillus of human 
tubeiculosis 

Tubercle bacilli are comparatnely seldom found in the peiitoneal effusion 
by oidmary microscopic examination Jousset’s method of moscopy is, 
however, more successful in leading to their detection This compaiativc 
seal city of bacilli m the fluid is also seen in tuberculous pleuial cfliision, and 
IS thought to depend on adhesion of the bacilli to the serous membrane 
Injection of the ascitic fluid into guinca-pigs shows that bacilli arc picsent 
in the effusion 

Paths of Infection. — The miliarj' tubercles seen on the peritoneum 
in some cases of generalized tuberculosis are due to hreinic infection, the 
bacilli leaching the peritoneum by tlie bloodr cssels, but in these cases the 
peritoneum merely shares with the rest of the body in the unneisal outbuist 
of tubercles and seldom or nerer shows anj accompanring inflammation 
Tuberculous infection usually leaclics the peiitoneum through the lym- 
phatics The bacilli may be conreyed from the intestine and vermiform 
appendix, the lymphatic glands, the plcurie, the supraienals, prostate, resic- 
ulse seramales, and the testes 

According to Nothiiagel, the lungs are primal ily affected, without any 
intestinal lesions, in the majority of cases of peritoneal tubeiculosis, but m 
Borschke’s 226 cases of tuberculous peritonitis there was jirimaiy pul- 
monary tuberculosis with marked intestinal ulceiation in 140 cases, oi 02 
per cent It is, however, remarkable how often tubeiculous ulceration of 
the intestine secondary to pulmonary' tuberculosis is seen without difluse 
tuberculous peritonitis Thus among 382 fatal cases of puhiionary tubci- 
culosis at the Brompton Hospital, London, tiibeitiilous ulceis were present 
in the intestine in 296, or 77 4 pei cent , w hile tuberculous peiitomtis occurred 
in 15 only', or 4 per cent (Foivler ancl Godlce) The occunence of tuber- 
culous peritonitis secondary to primal y intestinal tuberculosis is Aariously 
estimated German statistics are to the effect that piimaiy' intestinal 
tubeiculosis even m children is very raie, ancl it is therefore not surpiising 
that among Borschke’s 226 cases of tuberculous peiitomtis not a single 
one w'as secondary to primaiy intestinal tuberculosis Bntisli statistics 
give a percentage of primary intestinal tuberculosis m childieii laiiging 
up to 28 1 per cent of the cases of tuberculosis (Shennan-) and avei aging 
19 per cent as against 4 per cent in Germany ancl 3 pei cent m the United 
btates (Harbitz®) In w'omen tuberculous disease of the Fallopian tubes 
IS a prolific source of tuberculous peritonitis Primaiy tuberculosis of the 
peritoneum, in W'hich theie is no tuberculous focus elsewdieie in the body, 
and in w'hich the path by which bacilli haie got into the peiitoneum is not 
obvious, is rare Boischke’s senes of 226 cases contained only 2 

‘ Bnhsh Medical Journal, 1906, ii, 357 
^ Edinburgh Hospital Report, 1900, 1 1 , 130 
Journal of injechous Discaset,, Chicago, 1905, ii, 189 



570 


DISEASES OF THE ALIMENTARY TRACT 


Morbid Anatomy — Before describing the morbid appearances of diffuse 
tuberculous peritonitis a few ords may be devoted to localized tuberculosis 
of the peritoneum Local tubeiculosis is always piesent m the subseious 
tissues of tuberculous intestinal ulcers, and occasionally gives rise to localized 
peritonitis, as shown by tags of adhesions Theie may be localized tuber- 
culosis m the neighborhood of the vermiform appendix or Fallopian tubes 
In some instances a hernial sac when opeiated upon has been found to 
show localized tuberculosis In generalized miliary tubeiculosis the peu- 
toneum may share in the infection and present a number of small miliaiy 
tubercles without any obvious inflammatory reaction 

In tuberculous peritonitis the morbid appearances vary very considerably 
Stiictly speaking, distinct types of tuberculous peritonitis from a pathological 
point of view do not exist, for they overlap and one described form may be 
only the latei stages of another While bearing in mind that in any classifi- 
cation the different groups must merge into one another, it is convenient to 
recognize distinct forms of such a variable disease It may be advisable to 
quote some of the groups of tuberculous peritonitis described by various 
authors Murphy^ gives the following forms (1) Disseminated miliary 
with ascites, (2) nodular, ulcerative, or perforative, (3) adhesive, obliterative, 
or cystic, and (4) suppurative, circumscribed or general, mixed infection 
Osier describes (1) acute miliary with serofibrinous or bloody exudation, 
(2) chionic tuberculosis, with larger growths which tend to caseate and 
ulcerate, the exudation is purulent or seropurulent and is often sacculated, 
and (3) cluronic fibroid tuberculosis, the tubercles are hard and pigmented 
and there is little or no exudation, adhesions being present Allchin^ adopts 
a somewhat similar arrangement of (1) miliary tuberculosis, acute oi sub- 
acute, (2) ulcerous, and (3) fibrous forms of the disease Moymhan® 
gives the following foims (1) ascitic, (2) fibrous, with cases showing a 
transition to the previous form, namely, presenting pseudocysts, and (3) 
suppurative 

The following method of dividing the anatomical lesions in tuberculous 
peritonitis depends on the amount of adhesions present, the cases are 
divided into (1) the ascitic, (2) the loculated, including (a) suppuratne, 
those called chronic tuberculous by Osier, and ulcerous by others, and {h) 
cases of encysted ascites, and (3) obliterative, coiiesponding to the groups 
called clironic fibroid tuberculosis by Osier, fibrous or adhesive by others 

1 In the ascitic form there are few or no adhesions, and as a result the 
exudation is free in the peritoneum There is miliary tuberculosis which 
may be acute, subacute, or chronic In the more acute forms congestion 
and inflammation of the peritoneum are engrafted on to acute miliary 
tuberculosis The small miliary tubercles vary in size from that of a millet 
seed downward, and are scattered ovei the parietal and visceral layers of 
the peritoneum, mesenteries, and omentum, and are often more numerous 
over the diaphragm In the chronic forms the tubercles are laiger, aie 
surrounded by fibrosis, and are often somewdiat pigmented, the pciitoneum 
is thickened and the naked-eye appearances may exactly imitate those of 
malignant disease The omentum becomes rolled up into a hard mass, the 

^ American Journal of Ohstelncs and Dxseasef, of Women and Children, 1903, 
xhiii, 1904, xli> i 

■’ System of Mediane (Allbutt and Rolleston), 190/, in, p 958 

^ Abdominal Operations, ^906, 111 



TUBERCULOSIS OF THE PERITONEUM 571 

mesentery is slioitened hom citatncial contracUon so that the intestines 
become tethered to the spinal column, and from a similar process the 
intestine becomes shortened in length These changes resemble those in 
simple chronic peritonitis 

In rare instances pseudotubeiciilosis of the peritoneum has been met 
with D6ve^ has described multiple granulomas on the peritoneum enclosing 
fraiTments of hydatid membrane and booklets m cases m ninch rupture of 
a hydatid cyst has occuried The importance of this observation is to 
engender caution m making a naked-eye diagnosis of tuberculous pcii- 
tomtib complicating an abdominal hydatid cyst A case of pseudo- 
tuberculosis resembling tuberculous peritonitis, but due to the oia of a 
tape-worm, has been lecorded b> Helbing 

2 Loculated or encysted form of peiitomtis The loculated condition 
may be (a) suppurative (chronic tuberculosis, Oslei, ulceious, Allchin), 
or (6) ascitic (a) In the most characteiistic and serious form the intes- 
tines are matted together by adhesions and enclose collections of seio- 
fibrinous, turbid, or purulent exudation In this form the tubercles in- 
crease m size, become confluent masses of caseous material suriounded bv 
fibrin and adhesions, and by softening give rise to suppniatmg foci among 
the adherent coils of intestine There mav thus be numbers of intraperi- 
toneal abscesses, the pus of w Inch ma> erode the w alls of the intestine and 
eventually lead to perforation, and as a result a frccal fistula may foim 
at the umbilicus Purulent foci may also open into the vagina, m such 
cases the tubes vveie probably the original focus of infection On attempt- 
ing to unravel the intestines in such a case the bowel is easily tom, and it 
IS sometimes difficult to be certain whether perforation was present dining 
life or wMs made at the necropsy The adhesions unite all the visccia, the 
omentum is thickened, contains caseous tubercles, and is usualh i oiled 
up into a firm cold below the transverse colon The mesenteric glands are 
enlarged and caseous, they may soften and give rise to a circumsciibed 
abscess, which m a case seen bv me imitated a pancreatic cyst 

(d) In the ascitic foim of loculated tuberculous peiitomtis there is a 
transition between the ascitic and obhteiative foims A special though 
rare foim of loculated tuberculous peritonitis is that in winch a large cyst 
forms in the pelvis and so closely imitates an mtra-abdommal cyst as to 
have been described as an “allantoic” cyst More commonly ent^ sted ascitic 
effusions of such a size as to be mistaken clinically foi ovaiian cystadenomas 
result from tuberculous peiitomtis 

3 The obliterative (chronic fibroid tuberculosis, fibrous, oi adhesive) 
form of tuberculous peritonitis may follow cure of the ascitic toim or develo}? 
subacutely The inflammatory process leads to univeisal adhesions which 
unite all the abdominal viscera inextricably to each other and to the abdominal 
wall, as a result there is no exudation The tubercles tend to undeigo the 
same fibrotic changes and show^ pigmentation The matted intestmS,, the 
rolled up omentum, and masses of caseous glands embedded m adhesions 
give rise to the tumor-hke masses felt through the abdominal wall In 
exceptional instances large pendulous masses of caseous material m the 
peritoneal cavity, resembling “Perlsucht” in animals, have been desciibed 
m man (Bizzozero,^ MacCallum^) 

' Arrk de med exper et d’anat path , Pans, 1907, xix, 347 
•lorgagni, 1867 ix s HopLins Hospital Bulletin, 1901, xii, 293 
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Tuberculous peritonitis may, as already pointed out, be associated mth 
cirrhosis of the liver, m the vast majority of cases the hepatic change is 
undoubtedly the older, but it is possible that some cases of inteistitial chancre 
due to tuberculous infection of the liver have been set up by the existence 
of tuberculous peritonitis 

In some cases the seious inembianes — pleurie and peritoneum — seem 
especially liable to tuberculous infection, and may be found notably affected, 
although theie is little evidence of tuberculosis elsewhere in the body The 
lymphatic glands m the anterior mediastinum are infiltrated with tubercle 
as the result of infection conveyed to them fiom the abdomen 

Symptoms. — These vaiy very considerably according to the anatomical 
lesions piesent In geneialiaed miliary tuberculosis the infection of the 
peritoneum may be latent, and, there being no effusion, the peritoneal infec- 
tion is not suspected during life unless there be abdominal pain or retention 
of urine and difficulty and pain m micturition In local peritoneal tuber- 
culosis there may be local pain and tenderness, this may be seen in the 
neighborhood of the vermiform appendix, and then naturally suggests 
appendicitis 

The anatomical forms into which diffuse tuberculous peritonitis has been 
divided may to some extent be coi related with corresponding groups of 
symptoms and physical signs 

1 In the ascitic form, in which miliary or discrete tubercles are scattered 
over the peritoneum, the characteristic feature is the presence of the effu- 
sion The onset is usually gradual and preceded by failing health, loss 
of appetite, strength, and weight, with some abdominal discomfort or pain 
The abdomen becomes swollen and tumid, often mainly tympanitic at 
first, and m children the condition may resemble that of chronic intestinal 
catarrh As the case progresses the distention is gradually seen to be not 
entiiely tympanitic, and evidence of free fluid becomes obvious and more 
distinct In some cases the onset of ascites is sudden, this may depend 
on rupture of a caseous mesenteric gland into the peritoneal cavity As 
a rule, the amount of fluid is not extreme, but in adults with existing hepatic 
cirrhosis the ascitic distention may be indistinguishable fiom that due to 
uncomplicated cirrhosis The distended abdomen shows some dilated 
subcutaneous veins, and is tendei on pressure, especially over any tumor- 
like masses due to enlarged glands There are signs of fluid inside the 
abdomen As the result of piessure exerted on the inferior vena cava by 
a large ascitic effusion, theie may be some oedema of the feet and even a 
trace of albumin in the urine The ascitic fluid may be clear, turbid, or 
even blood-stained, and may coagulate vhen removed As pointed out 
elsewheie, the contained cells are mainly lymphocytes, tubercle bacilli are 
difficult to find, but injection of the fluid into guinea-pigs shows that the 
condition is tuberculous The opsonic index of the effusion is lower than 
that of the blood serum 

2 (a) The suppurative or ulcerative form of encysted tuberculous peri- 
tonitis IS the most characteristic The onset of abdominal symptoms is, as 
in the ascitic foim, preceded by failing health and an irregular temperature 
The abdomen becomes sw'ollen and tumid, often first in the loiver part, and 
there is a complaint of abdominal discomfort and tenderness, and of griping 
pains The abdominal pain is made ivorsg by w^alking and by jarring 
The abdomen gradually becomes more distended, and the existence of fluid 
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IS suspected, but being more or less encysted is often difficult to detei mine 
On palpation the abdomen feels doughy and tumoi -like 'masses due to 
enlanred glands, adherent coils of intestine, oi the i oiled up omentum may be 
lelt thiough the abdominal nail The thickened omentum foims a charac- 
teiistic haid cord lunning tiansveisely atioss the uppci ])art of the abdomen, 
theie IS usually lesonance above it, which enables it to be distinguished fiom 
the maigin ot the liver The tumors aic usually fixed, tender on prcssuie, 
and usually dull on peicussion The amount of distention and the distinct- 
ness with which these pseudo-tumoi s can be felt ^aly from time to time 
This dept nds on changes m the amount of exudation and m the quantity 
of gas m the intestines In advanced cases the iimbilitus may become 
indurated and inflamed fiom an abscess pointing theie, .ilthough this should 
alwajs suggest the possibility of tubeicuious peiitonitis, it is not pathogno- 
monic, for a localised abscess iiom pneumocoetal infection may dischaige 
at the umbilicus, and so may an abscess in piiei petal inlcetion of the peri- 
toneum Peicussion gives use to pain and shows iiiegulai aicas of reso- 
nance, due to tympanitic distention of intestinal toils, and of dulness due to 
localized exudation Rectal oi laginal examination may leieal the presence 
of tumois due to glands, matted coils of intestine, or salpingitis 

(b) The ascitic form of encysted peiitomtis shows a kind ot tiansition ficm 
the ascitic foim pist described, the collection of scions fluid mav simulate 
an abdominal cyst, especially in women, and ma> be conluscd with an 
ovarian cystadenoma, wdien confined to the jielvis and lowei part of the 
abdomen it niiy imitate a uiachal cyst, and, as pointed out cisew here, cases 
of this kind have been described as “allantoic” cysts 

3 In the obliteratiie form the clinical manifestations are often ^ague 
They may bemainb tlio^e due to inteiference with the functional actnitt 
of the alimentary canal, djspepsia, flatulence, constipation, and jiain, or 
there may be palpable tumors Some cases w’lth unn crsal adhesions ma} 
not present any symptoms, but m others the intestinal movements may be 
so interfered with as to give rise to chrome obstruction Symptoms ol 
chronic intestinal obstruction may be brought about by the local cicatrization 
of peritoneal adhesions at one point, or in lare instances numerous jieri- 
toneal adhesions, no one of wdnch produces definite obstiuction, mav so 
obstruct the intestines as to give rise to chionic obstiuction, in such a case 
m a child the visible contracting coils of intestine may be seen thiough the 
abdominal w^all We will now pass to a more general consideration of the 
manifestations that may occur m the anatomical forms of tuberculous 
peritonitis 

The spleen and less often the liver may be enlaigcd The writer has 
seen very considerable hepatic enlargement from fatty changes, and it mai 
also be due to concomitant backivard pressure In boys with a patent 
funicular process between the peritoneal cavity and the tunica vaginalis testis 
tuberculous thickening may spread down the cord, and hydrocele may 
result 

The abdominal walls may show pi eminent subcutaneous veins, and 
the skin may become harsh, dry, and lose its elasticity But wuth abdominal 
distention it may become shiny, m some instances it is pigmented, and 
sometimes pigmentation is also seen on the face, and may be regarded as 
indicating some degree of suprarenal insufficiency There is often a drawm 
expression, and the face shows signs of grave illness The condition of the 
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tongue vanes, it may be red, irritable, and denuded of epithelium, or fuiied 
Nausea, vomiting, and hiccough are rare The motions may be colorless 
and fatty, especially in children, but this change occurs in other cachectic 
conditions, and, although suggestive, is ceitainly not pathognomonic of tubei- 
culous peritonitis From concomitant tuberculous ulceration theie may be 
offensive diarrhoea and some blood in the stools Bacteriological examina- 
tion will show tubeicle bacilli m the fieces The temperatuie is raised m 
acute and suppurative cases, and maj'^ touch 104° P In many cases there 
IS but slight fever, and in the chronic forms the temperature may be sub- 
normal From abdominal distention and upward displacement of the 
diaphiagm respiration is embairassed, and the respiratory movements 
are rapid, shallow, and mainly costal TJie pulse becomes rapid in acute 
cases, but in the chronic forms is not affected 

The uiine often shows Ehrlich’s diazo reaction, it docs not contain the 
large quantities of indican seen m acute peritonitis The mine is high- 
colored, but only exceptionally contains albumin Mictuiition is fiequently 
painful In females tubercle bacilli may be found m the vaginal discharge 
The blood shows a moderate secondary aniemia, but from concentration 
of the blood due to ascites or purging there m.iy be an apparent polycythremia 
Leukocytosis is not part of the blood picture of the disease, but it occurs in 
a certain nutaber of the cases (40 pei cent, Emerson, 30 per cent , Shattuck, 
and 23 per cent , Cabot), and is the result of some complication or secondary 
infection A high leukocyte count is more likely to be seen in children, 
thus the average count in 23 children was 16,435 (Rotch*) 

Jaundice horn compression of the ducts by adhesions is an extremely 
raie event, Dujon^ has reported an example Jaundice may also be due to 
the pressure exerted by enlarged tuberculous glands m the portal fissure, 
but even this is a rare occurrence Ulceration of a tuberculous gland into 
the hepatic aitery has been known to produce an aneurism (Birkhardt and 
Schumann®) 

Complications — ^The complications of tuberculous peritonitis may be 
divided into those with abdominal symptoms and those due to moie wide- 
spread tuberculosis The abdominal complications may be mentioned first 
Extensive tuberculous ulceration of the intestine, especially of the colon, 
may be suspected when there is diarihoea witli offensive stools and blood 
Acute peritonitis may supervene as the result of rupture of a suppurating 
gland or from perforation of a tubeiculous intestinal ulcei which, although 
very lare, does occur The disease may remain latent until, from the 
onset of some complication, an acute abdominal crisis aiises which may 
imitate acute peritonitis or acute intestinal obstiuction This acute onset 
may in some instances depend on rupture of a caseous gland in the mesen- 
teiy or elsewhere into the peritoneal cavity, acute obstiuction may be due 
to mechanical strangulation bj a band, or, again, has been thought to be 
biought about by thrombosis m the tributaries of the mesenteric vessels and 
paralysis of the corresponding segment of intestine (Johnson^) 

The thoracic complications are pulmonary tuberculosis and pleurisy, 
which may be bilateral A tuberculous pleurisy may exist at the same 

1 Journal of the American Medical Association, 1003, xl, 69 

2 Proces-verbaux XIX Congres de chir , 1906, 166 
= Deui Arch f Ihn Med , Leipsic, 1907, xc, 288 
^ Practitioner, 1906, Jxxvi, 332 
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time as an active tuberculous peritonitis, precede it, or come on Avhen the 
peritoneal lesion has ceased to be clinically manifest In a patient ^\lth 
tuberculous peiitomtis symptoms suggesting subacute intestinal obstiuction 
namely, constipation and vomiting, may be m reality due to the onset of 
tubeiculous meningitis , -r, „ 

Diagnosis —The presence of tubeiculosis in the lungs, in the ballopian 
tubes, or elsewhere m the body, is an important factor m the diagnosis 
In children tuberculous infection of the peritoneum is much the commonest 
cause of ascites In iiomen the association of disease of the uteiine adnexa 
should always suggest a tubeiculous origin for ascites or chronic pento- 
nitis 

In some lather rare cases there may for a time be a ven considerable 
resemblance to typhoid fever The most certain means of distinguishing 
between these ti\ o conditions is by a blood culture oi by the agglutination 
reaction When tuberculous peritonitis comes on acutely there may be 
xery great difBculty m deciding whether the condition is due to pneumococcal 
or tuberculous infection 

It may be x'eiy difficult to avoid mistakes in the diagnosis between the 
ascites of tubeiculous peritonitis and that of hepatic cirrhosis In childien 
hepatic cirrhosis is rare, and x\ hen it gives rise to ascites tuberculous peritonitis 
is veiy likely to be diagnosed The xviiter' has published the notes of three 
children of one family, all of whom had portal ciirhosis and ascites and 
Mere operated upon xvith a fatal result, in txvo of them the operation was 
undertaken because tuberculous peritonitis had been diagnosed In adults 
the diagnosis is not so difficult, as help is obtained from a liistory pointing 
to alcoholism or from the presence of tubei culosis in the lungs or elscu here 
But alcoholism disposes both to cirrhosis and to tuberculosis, and pulmonary 
tuberculosis is not uncommon m cirrhosis Further, tuberculous peritonitis 
may supervene in the course of hepatic cirrhosis, and m hen this occurs the 
true nature of the ascites is not likely to be suspected until the fluid is m ifh- 
draxvn and examined, in tuberculous peritonitis the prepondeiating cells in 
the effusion are lymphocytes, in the ascites of cirrhosis, endothelial cells 
In simple chronic peritonitis there is an absence of fever, there is less pain, 
and examination of the fluid after tapping should enable a definite diagnosis 
to be made Many cases formerly regarded as idiopathic ascites or simple 
chronic peritonitis w'ere m reality tuberculous Some assistance may be 
obtained by estimation of the opsonic index before and after abdominal 
massage, a considerable rise m the index pointing to tuberculosis 

Difficulty sometimes arises, especially in children, in deciding xvhether 
abdominal distention xvith fluid and the presence of tumois — omental and 
glandular — are due to tuberculosis or to malignant disease In some cases a 
diagnosis is only made by opening the abdomen As a rule, an iriegular tem- 

perature and a history pointing to tuberculosis aie in favoi of tuberculous 
infection, uffiich in children is of course much commoner than intra-abdommal 
sarcoma In adults the presence of multiple tumors is more probably evi- 
dence of malignant disease Cases of chionic intussusception in childien 
have been ordinarily regarded as tubeiculous peiitonitis 
Prognosis — ^This may be considered from seveial points of view 
(a) as to immediate recovery, (6) as to relapses of the peritoneal infection, 

' Diseases of the Liver, Gall-bladder, and Bile Ducts, 1095, p 181 
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(c) as to remote mechanical effects of adhesions, such as pain oi intestinal 
obsti action 

(a) As to immediate lecovery The prognosis is diffeient in the various 
foims of peritoneal tubeiculosis The disease may become arrested and 
the s>mptoms disappeai without any manifest cause The improvement 
may be permanent oi only tempoiary There can be no question that 
spontaneous cure occuis m a ceitam number of cases For m cases in 
vhich successive lapaiotomies have been performed, the fiist for tubeiculous 
peiitonitis, the second for some othei cause, all tubercles and adhesions have 
been proved to have disappeai ed Tlie prognosis is best in the discrete 
miliary form with ascites when uncomplicated, and worst m the form with 
numerous localized foci of purulent exudation According to F Taylor, 
tubeiculous peiitomtis is proliably fatal in moie than half the cases, but the 
general impiession is that the outlook is more hopeful than this and that 
spontaneous cuie occuis m 50 per cent In estimating the outlook m an 
individual case, the condition of the general nutrition, the evidence of tubei- 
culosis elsewheie, as in the lungs, the piesence of diarrhoea, and of a raised 
temperature must be taken into account An increased excretion of chloi ides 
m the mine is said to be a sign of impiovement Wasting, dianhcea, and 
persistent fever are bad signs The piognosis is bad m the presence of 
complications such as extensive ulceration of the intestines, well-established 
pulmonar) tubeiculosis, generalized tuberculosis, meningitis, and evidence 
suggesting perforation of a suppurating mesenteric gland into the peritoneal 
cavity It is said that the presence of pleurisy does not make the prognosis 
worse An abdominal abscess is a grave sign, but recovery may follow 
discharge of pus fiom the umbilicus, a fsecal fistula is nearly always fatal 

Q}) A recurrence of abdominal tuberculosis occurs m a certain number 
of cases This probably depends on the presence of some source of reinfec- 
tion m the abdominal cavity — namely, in the intestine, lymphatic glands, 
vermiform appendix, or the Fallopian tubes The importance of removing 
the local focus whenever possible has been shown by W Mayo, thus in 26 
cases in which the Fallopian tubes Avere remoA'ed, 25 recovered, 7 of these 
hdd previously undergone simple laparotomy for the cure of tuberculous 
peritonitis from one to foui times, and m none Avas a further operation neces- 
sary after removal of the tubes 

(c) The remote mechanical effects of tuberculous peritonitis are due to 
the persistence of peritoneal adhesions Avhich may give rise to interna! 
strangulation of the intestine and acute obstruction Undoubtedly a con- 
siderable proportion of the cases of strangulation by bands occui m patients 
Avho haA^e suffered from tuberculous peritonitis, but the numbei of cases of 
tuberculous peritonitis in aaIucIi acute obstruction is due to a band must 
be small Since it has been shoAvn that tubercles and peritoneal adhesions 
may completely disappear, the persistence of adhesions probably depends 
on a particularly seA^ere form of peritonitis, or, more probably, on the per- 
sistence of a tuberculous focus in the peritoneal cavity 

Treatment — ^This may be dnuded into (1) medicinal, (2) by injection 
of A'accines, (3) hygienic measures, and (4) by suigical means 

TVreificm ai — The patient should be kept in bed m a AA^ell-lighted and 
airy room The bowels should be regulated, any tendency to diarrhoea 
controlled, and constipation obviated Offensive stools should be treated 
by guaiacol, which is less iriitatmg than creosote, or if offensive and loose, 
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by salicylate of bismuth Cod-liver oil and the syrup of the iodide of iron 
may be given with advantage, but the dose of cod-hvei oil should be small 
at hrst and the stools should be examined to see that it is being assimilated 
Iodine m solution has also been injected under the skin, and good results 
have been recorded Mercurial ointment as a local application to the 
abdomen has been much used, and m the past was highly thought of, iodide 
in the form of liniment or tincture has been employed with the same object 
Whethei these applications really do good is doubtful, and it is at least 
possible that the good results seen aftei their use are due to improved 
hygiene, which peimits spontaneous cure to take its natural course 

Injection of Vaccines — Tuberculous peritonitis, being a local focus of 
tuberculosis, has been successfully treated by A E Wright’s^ method of 
therapeutic vaccines Tubeicle vaccine (Koch's new tuberculin) m doses 
of xtjVit powdered vaccine is given, and is not increased above 

• 5 -^ mg For children, Rivicie" advises much smaller doses, v ^ i o c ' u to -g-innr 
mg for a child of one year, qtTinr™® toi a child of five yeais, and Tcrinr 
foi children of ten to twelve years Latham has obtained good results 
from tuberculin m horse serum administered jier rectum Raw regards 
lieritoneal tuberculosis as due to infection with the bovine form of Bacillus 
tuberculosis, and believes that the human and bovine forms are antagonistic 
He therefore has good logical grounds for treating tuberculous peiitonitis 
with tuberculin prepared fiom human bacilli Further information on this 
question is desirable 

Hygiemc Treatment — ^^^eiy satisfattorj results follow moving the patient 
in the early stages into the countiy and especially to the seaside, with the 
adoption of open-air treatment This course should be adopted as early as 
possible, and should be persisted in until recovery has been fully established 

Surgical Treatment — The operatu e treatment really dates fi om 1862, when, 
as the result of what may perhaps be regarded as a foitunate error of 
diagnosis, the late Sn Spencer Wells opened the abdomen of a woman 
twenty-tno yeais of age, but instead of an ovarian cystadenoma, as had been 
anticipated, found widespread peritoneal tubeiculosis, the abdomen nas 
emptied, and after a sharp attack of peiitonitis the patient got nell and 
remained so 

Tieatment by laparotomy with simple evacuation of the ascitic fluid was 
thus started, and as long ago as 1890 Konig published 131 cases, nith 84 
recoveries It nas supposed that operation reduced the rather feeble 
vitality of the peritoneal tubercles, and thus led to their death The nay 
in which the withdrawal of fluid acts has been recently explained in the 
following manner peritoneal tuberculosis being a local infection, the 
opsonic index of the ascitic fluid is lower than that of the blood plasma, 
hence, if the ascitic fluid be removed, it enables a fresh eftusion from the 
blood to occur, the opsonic index of this lecurrent effusion is limher than 
that of the original one, and therefore exerts a curative effect on'’ the local 
tubeiculous process (White®) If this were the only object to be aimed at, 
simple paracentesis should be equally effective, and probably cases of ascites 
leally due to tuberculosis, although not recognized as such, have in the 

' Medical-Chxrurgical Transactions, London, 1906, Ixxxix, 19 

* British Medical Journal, 1907, 11 , 1131 

“ Transactions of the Royal Academy of Medicine of Ireland, 1906, xxiv, 410 
VOL V — 37 
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past been cured by simple paiacentesis Schulze has obtained good results 
by injecting oxj^gen through the cannula after tapping The utility of lapa- 
rotomy IS, however, by no means confined to removal of the ascites, it is 
important to take away, when possible, the primary focus of tuberculous 
infection, such as the Fallopian tubes oi the vermiform appendix, so as 
to prevent continued infection and a relapse 
The question whether laparotomy gives better results than medical treat- 
ment has been extensively discussed, and numerous statistics have been 
brought forward by surgeons and physicians Elestratov collected 136 
cases of tuberculous peritonitis treated medically, with 31 6 per cent of 
recoveries, and 240 cases tieated surgically, with 78 3 per cent of recoveries 
F C Shattuck^ found that in 52 cases treated surgically the ultimate mortality 
was 37 5 per cent , and that m 46 cases treated medically the mortality was 
68 per cent , but explains this by the frequency with which the cases m the 
lattei series were complicated by tuberculosis elsewhere in the body In 
Roersch’s^ collection of 358 operation cases, 253, or 71 per cent , recovered 
On the othei hand, Borchgrevinlc® and Sutherland^ have published smaller 
parallel series of cases treated medically and surgically, showing a higher 
percentage of recoveiies among the cases treated medically, thus their com- 
bined figures show that out of 44 cases treated medically, 36, or 82 per cent , 
recovered and out of 36 cases treated by laparotomy, 21, or 58 per cent, 
recovered Results equal to those obtained by laparotomy have been 
claimed for simple paracentesis, or for paracentesis followed by injection 
of an emulsion of iodoform in glycerin (Schomann^) After Konig’s results 
were published treatment by laparotomy became popular Borchgrevink, 
Fenger, and others protested against the assumption that the good effects 
of laparotomy weie necessarily due to the operation, and insisted that the 
natural course of the disease is to undergo spontaneous cure Borchgre- 
vink and Saltykow® performed experiments on animals to show that lapa- 
rotomy m artificially produced tuberculous peritonitis does not have any 
notable influence on the tubercles At the present time opinion is still 
somewhat divided between these two views, but on the whole the pendu- 
lum has swung m the direction of the value of laparotomy under proper 
restrictions 

Patients to be submitted to laparotomy should be selected, those with 
effusion should be chosen, the dry cases and the ulcerative cases should 
be avoided, and extensive tuberculosis elsewhere should be regarded as a 
contra-indication to operation The cases suitable for laparotomy are 
therefore those m which the prognosis of a spontaneous cure is fa^mrable, 
and the question has naturally been much debated whether laparotomy 
really exerts a beneficial influence It is probable that when employed in 
suitable cases laparotomy does acceleiate a cure Medical and hygienic 
treatment should be tried first, and if improvement follow, should be per- 
sisted in If improvement does not occur, opeiation is indicated, unless 
there be some reason to the contrary Shattuck advises that after a month 

' American Journal of the Medical Sciences, Philadelphia, 1902, cxxiv, i 
^ Rev de Chir , Pans, 1893, xiii, 531 
^ Grenzgeb d M cd ii Chir , 1900, vi, 434 
ClinicalJoumal, London, 1902-3, xxi, 189 
Zcntralbl f Chir , Leipsic, 1904, xxxi, 1409, Orig 
" Arch de med expcr et d’anat path , Pans, 1903, w, 571 
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or SIX weeks without any evidence ot improvement operative measures should 
be adopted, and that any sign oJ increase m the activity of the disease should 
lead to earlier operation 


TUMORS OF THE PERITONEUM 

The peritoneum, being much more extensive than the other serous mem- 
branes, and covering various organs especially liable to primaiy new-growtli, 
IS therefore more frequently the site ot tumors, both primary and secondary, 
than the pleura and pericardium The subject of new-giowths of the 
peritoneum will be considered under the following heads 

1 Non-malignant tumors (a) Solid (b) Cystic 

2 Malignant growths (a) Primary (b) Secondary 


Non-mahgnant Tumors. 

These are not so rare as primary malignant tumors of the peritoneum, 
but this IS mainly due to the inclusion, among innocent tumors, of cysts 
which are commoner than the solid innocent growths 
Solid Non-malignant Tumors — ^Fibromas — In the first place circum- 
scribed thickenings of the peritoneum due to attrition, such as the lamellar 
fibromas commonly seen on the surface of an enlarged spleen, or those 
due to chronic inflammation, such as tlie fibrous plaques sometimes present 
in chronic peritonitis, fibrosed remains of tubercles, and the small nodules in 
pseudotuberculosis of the peritoneum, must be excluded from considera- 
tion A lamellar fibroma has been known to form around a piece of steel 
(Shattuck') that had n orked its ivay out of the bowel, but a nen formation 
due to such a definite cause is on rather a different footing from ordinary 
tumors Fibrous tissue is also found m combination wuth fatty and mucous 
tissue m fibrohpomas and fibromyxomas 

Although not mtrapentoneal tumors, attention may be directed to the 
interesting group of fibrous desmoid tumors of the anterior abdominal 
wall, which although innocent are often described as fibrosarcomas They 
occur mainly in women, especially in multiparie and during pregnancy, 
and it has been said that the protuberance of the abdomen favors their devel- 
opment They are more often below than above the umbilicus, thej are 
equally common on the right and left sides They aiise from the sheath 
of the rectus muscle, from the neighboring aponeuroses, from the iliac 
crest (N^laton), from tendons (Doran), or possibly from the round ligament 
of the uterus Like other innocent tumors, they may be multiple Under 
the impression that they are fibrosarcomas, these tumors have been removed 
during pregnancy, this is not only unnecessary, but undesirable, as the 
abdominal wall is thus weakened In 100 cases of connective-tissue tumors 
of the abdominal wall collected by Stavely,^ 79 were m women, it is not 
surorising that these tumors have been mainly studied by gynaecologists 
Pure fibromas are rare, they are usually single and of considerable size, 

I of the Pathological Soaely of London, 1893, xliv, 151 

Philadelphia Medical Journal, 1900, i , 538 
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and are found m connection with the mesentery, omentum, or the retropeii- 
toneal space They probably arise from proliferation of preexisting fibious 
tissue m these positions, but Belkowsky’ described a hard fibroma which he 
believed was derived fiom an appendix epiploica A special group of fibro- 
mas arising from the subperitoneal tissues of the true pelvis has been 
described by Whitney ^ The tumors aie composed of oedematous fibrous 
tissue enclosing some endothelial cells, and may produce hernial piotrusions 
m the perineum, ischiorectal region, labium, or sciotum Of Whitney’s 
19 cases, 15 weie females and 4 males They may reach a very considerable 
size 

Fibromyomas, Myomas — Some appaiently fibious tumors gi owing from 
the retioperitoneal space and fiom the root of the mesentery contain smoodi 
muscular fibers, which may be derived from Treitz’s muscle m the root of 
the mesentery, and are really fibromyomas The tiimoi may pass between 
the layers of the mesentery and form a solid mesenteric tumoi In 13 cases 
of fibromyoma or myoma of the mesentery, collected by Doian,^ 10 weie 
in women and 3 m men, thus disproving the view that these tumors are 
necessarily of uterine or bioad ligament origin Some of tlie fibromyomas 
described as growing from the pelvis probably start from the smooth mus- 
cular tissue m the broad ligament, and, though not actually growing fiom 
the uterus, closely resemble uterine fibromyomas and like them leach a very 
considerable size It is conceivable that a subperitoneal uterine fibro- 
myoma with a much attenuated pedicle might become detached and contract 
fresh adhesions elsewhere in the abdominal cavity Fibromas and fibro- 
myomas are encapsulated tumors and shell out readily, they may show 
mucoid degeneration with the formation of spaces in their substance, and 
so resemble cystic fibromyomas of the uteius Fibromyomas, or possibly m 
raie instances myomas, of letropeiitoneal origin may be multiple 

The chmcal aspects of fibromas and fibromyomas depend upon tlie 
position of the tumoi , those in the lower part of the abdomen will, m women, 
resemble uterine myomas The special featuie of the fibromas arising in 
the true pelvis — ^viz , the tendency to give use to hernial piotrusions — has 
aheady been refeired to A fibioma in the small omentum, as in Jaclvson 
Claike’s^ case, m which it had existed foi foui yeais, would be very difficult 
to diagnose 

In fibiomas and fibromyomas of the mesentery the symptoms come on 
slowly, pain is absent in most instances, and intestinal obstiuction, which 
IS not uncommonly bi ought about by mesenteric cysts, does not seem to 
occur Lockwood laid stress on the occurrence of irregular and inconstant 
areas of dulness and resonance ovei mesenteric tumors, but this sign is not 
always piesent (Doran) The correct diagnosis is very difficult, and these 
solid, innocent mesenteric tumors aie veiy likely to be regarded as ovarian 
cysts or uterine fibromyomas 

The treatment is surgical, and consists m removal Doran successfully 
removed a fibromyoma of the mesentery weighing 30 pounds, of 23 fibromas 
or fibromyomas of the mesentery removed by operation, 17 were cuied 
(Bowers®) 

^ Rev med de la Svisse Romande, Geneva, 1893, 431 
2 Annals of Surgery, 1905, xli, 823 
’ Bniish Medical Journal, 1904, n, 1075 

* Transactions of the Pathological Society of London, 1892, xliii, 60 
5 Annals of Surgery, 1906, xln , 892 
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Lipomas — -Lipomas may arise in the abdominal cavity (1) m connection 
with hernial orifices, the inguinal, femoral, oi obturator lings, and in weak 
spots or defects in the linea alba Oveigiowth of fat in these positions may 
e\eit traction, and so pull out a process ot the parietal peiitoneiim and thus 
give use to hernia The inguinal form of the hernial lipomas, which may 
be double, may reach a large sive, whilst the mesial lipomas in the linea 
alba, which, like the other vaiieties, may imitate a true hernia, are the com- 
monest They may give rise to troublesome symptoms, such as pain and 
vomiting, winch, unless the cause is detected, are difficult to explain (Ander- 
son'), they will not be lefeired to further here (2) In rare instances they 
arise from giant-growth of an appendix epiploica , Gruber^ recorded a large 
pedunculated lipoma which formed the only content of a left scrotal heinia 
(3) From the fat around the kidneys and in the iliac fossa;, they he under the 
prerenal layer of fascia which separates them from the colon, intestines, 
and pancreas These lipomas are rather more common on the right side, 
and may lemain retropeiitoneal, pushing the abdominal contents as a whole 
m front of them, or may work their way between the layers of the mesentery, 
mesocolon, omentum, oi , m very rai e instances, of the bi oad ligament (Middel- 
shulte,® Peyrot, Treves,^ Bonmann®), and so become more or less peduncu- 
lated The transverse colon may become surrounded by the adipose growth 
They aie usually single, but may show signs of fusion of originally separate 
tumors They may be composed of fat only or of fat mixed ^Mth fibrous 
tissue, show myxomatous degeneration, calcareous infiltration, or \ery 
rarely contain cartilage In very exceptional instances sarcomatous change 
has supervened They may be encapsuled like the ordinaiy fatty tumor 
of the subcutaneous fat, or in othei instances, like diffuse lipoma, shade 
off into the retroperitoneal fat fiom which they aiise They are often of 
great size, most of the recorded instances have been found to weigh over 
twenty pounds, and about 6 have been inoie than fifty pounds In Buckner’s'^ 
extraordinary case, a fibrolipoma aiising m the subperitoneal tissue of 
the true pelvis w'as estimated to weigh 268 pounds 
Etiology — The large lipomas, wdiich are decidedly laie, are more fiequent 
in w'omen than m men, thus, in 41 cases tabulated by Adami,® 25 were in 
W'omen and 16 m men The usual age is between thirty and fifty years, 
but isolated examples have been lecorded in children Lauw^ers described 
a case in a child aged seven years, the child wms emaciated and w^eighed 
twenty pounds only, while the tumor, which had been detected wdien the 
child was two wrecks old, weighed six pounds They are not necessarily 
associated with general obesity Pi oust and Treves® have collected 89 cases, 
of wffiich 14 were parietal, 38 perirenal and 37 mesenteric Ten were 
multiple and the lemamder single tumois Of 84 cases, 61 or 73 per cent 
were males and 23 or 27 pei cent females 
Physical Signs —Unless of a large size, they aie not likely to be detected, 
as from their soft consistency they are difficult to feel They grow slowly. 


1 

2 
4 

6 

6 

7 

8 
0 


British Medical Journal, 1896, u, 1087 

VirchoMs Archiv, 1885 cii, 541 ^ g , Greifswald, 1884 

BuUehn of the Society of Anatomy, Pans, 1875, 170 

Transactions of the Clinical Society of London, 1893, xxvi 101 

Virchow s Archiv, 1907, cK\\i\, 436 

Quoted li\ "Whitney, Annals of Surgery, 1905, xli, 823 

Montreal Medical Journal, 1897, xxv, 529, 620 

Rew gyn ct de chir abdom , 1908, xii, 93 



582 


DISEASES OF THE ALIMENTARY TRACT 


so that the increase in size of the abdomen is gradual When palpable, 
the tumor is soft, smooth, free from tendeiness, and semifluctuating, so 
that ascites, either general or encysted, is commonly suspected, although 
ovarian or hydatid cysts have been diagnosed As giowth proceeds, the 
abdominal distention, which is mainly m the anteroposterior diameter, 
increases, the diaphragm is pushed up and the contents ot the thorax pressed 
upon The later stages aie attended with general wasting and oedema of the 
feet, malignant disease may then appear probable 

Symptoms — ^The progress of the disease is slow, the general health and 
nutrition are well maintained, and symptoms do not appear for a long time 
They include a feeling of weight, fulness, and discomfort from abdominal 
distention, sometimes gastro-intestmal symptoms fiom pressure on the 
stomach and intestines, inconvenience from pressure on the urinary bladder, 
and sooner or later dyspnoea from the upward displacement of the diaphragm 
Diagnosis — The distinction from ascites is extremely difficult, and the 
existence of such a rare condition as a lipoma is only likely to be suspected 
after the abdomen has been unsuccessfully tapped Prom malignant 
disease the slow course of the disease is the main distinction Prom ovarian 
and hydatid cysts they differ m their softness and indefinite outlines Diffi- 
culty has occurred in distinguishing them from large lipomas of the anterior 
abdominal wall 

Prognosis — This depends upon their being operated upon before they 
have reached a very large size, tor if left alone the patients gradually become 
emaciated and die In 26 cases in which the tumor was wholly or partially 
removed, lecoveiy followed m 12, with recurrence in one of these (Adami) 
Recurrence after apparently complete lemoval has been recorded by John- 
stone ^ 

Tieatment — The only radical method of dealing with these tumors is 
surgical, but the results of removal differ in those that are entirely retro- 
peritoneal and in those that aie pedunculated oi situated in the omentum 
Removal of a retioperitoneal lipoma has, in some cases, deprived a con- 
siderable extent of the intestine, Avhich is carried m front of the tumor, 
of its blood supply, and so led to gangrene or necessitated resection of part 
of the intestine In 31 retroperitoneal lipomas operated on the mortality 
was 51 6 per cent (Reynolds and Wadsworth^) As an entirely retroperi- 
toneal tumor has only been successfully removed in a very few instances 
(Doian), an exploratory opeiation should be undertaken, and if the lipoma 
is entirely or mainly retroperitoneal, the perirenal space should be opened 
external to the colon, so as to avoid mterlermg with the vessels running to 
the intestines 

Angioma — ^Angioma has been met with m very rare instances, but it is 
probable that the line dividing them from angiosarcoma is rather thin In 
Julhard’s^ case a cavernous angioma of the mesentery was as laige as an 
adult’s head, weighed 4700 grams, and produced intestinal obstruction A 
cavernous angioma of the ascending layer of the transveise mesocolon was 
diagnosed as a twisted mesenteric cyst (Wagener^) Lane® successfully le- 
moved a large degenerating cavernous angioma from the peritoneum of a 

> British Medical Journal, 1907, ii, 950 * Annals of Surgery, 1906, xln, 61 

® Rev de gyn et de cliir abdom , 1904, viii, 229 
* Zentralbl f Gynah, Leipsic, 1904, x's.viii, 1600 
® Transactions of the Clinical Society of London, 1893, xx^ i, 5 
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child aged seven years The relation of these laie and large angiomas to 
angiosarcomas is a point of considerable importance 
Myxoma — Myxomatous degeneiation, of couise, occurs m fibromas, 
myomas, and lipomas, and in some instances the condition may be so 
advanced as to appeal to be a pure myxoma 
Cysts — Pamstiic Hydatids, cysticeicus 

N on-'pm asiiic Mesenteric, omental, sanguineous, retropeiitoneal hsema- 
toma, dermoid, retroperitoneal, uiachal, conditions simulating cysts 
Hydatid Disease of the Pentoneum — ^The cystic or bladdei stage of the 
Tama echinococcus (vide vol i, p 576), which exists as a tape-worm in the 
intestine of the dog, fox, wolf, and jackal, sometimes infects the pentoneum 
Although veiy strilang, this condition is not common , thus, in 1897 cases of 
hydatid disease, tabulated by Davies Thomas,' the peritoneum, omentum, 
and mesentery were affected primarily m 26, or 1 4 per cent , only No 
statistics exist to show whether hydatid disease of the peritoneum v as com- 
moner m the early part of the last century, when Bright gave such a graphic 
account of its clinical featuies, but the practice then in vogue of tapping 
these cysts tlirough the abdominal walls with a tiocai ofteied much greater 
facilities foi the escape of daughter cysts, brood capsules, and scolices into 
tire peritoneal cavity and so to infection than the more radical, although 
safer, suigical measures now employed 
The method by which infection of the pentoneum with hydatid cysts 
takes place has given use to some discussion, and it is probable that the 
method is not always the same In cases with a laige number of cysts 
implanted on the pentoneum the most probable explanation is that rupture 
or leakage from a single and primary cyst, usually m the livei, has infected 
the peritoneum Thus tapping a cyst with a trocar may allow small, 
daughter cysts, scolices, and brood capsules to escape into the peritoneal 
cavity and so lead to multiple infection of the peritoneum It appeals to 
take about two years for cysts thus implanted on the peritoneum to become 
sufficiently large to give rise to signs and symptoms D6v6® has shown 
that the piesence of bile mixed with ascitic fluid does not prevent the second- 
ary infection of the peritoneum with hydatid cysts On the othei hand, in 
instances in which a single cyst or only a few cysts occui in the retioperitoneal 
tissue, a very common position being between the pi estate gland and the 
rectovesical fascia, the embryo has piobably burrowed its vay from the 
bowel or from the bloodvessels in the neighborhood towai d the peritoneum 
Cranwell,® who has collected 56 examples of retrovesical hydatid cysts in 
males, believes that most of the retrovesical cysts are due to peritoneal 
infection, a daughter cyst oi scolex being able to undergo an apparent 
process of migration from the peritoneal cavity into the extrapeiitoneal 
tissues 

Moihid Anatomy —The number of cysts may be enormous when the infec- 
tion IS secondary to rupture of a preexisting cyst, the omentum, mesenteiy, 
and visceial peritoneum may be almost universally affected, but the omentum 
and pelvis are the most frequent sites The cysts may be of almost any size, 
fiom a pinhead upward, when single or few, the cysts tend to be bigger 

' Hydatid Disease, Adelaide, 1884 

■ Com'pt rend Sac biol , Pans, 1903 Iv, 75 

® Rev de gyn ct de chir abdom , Pans, 1907, xi, 606 
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than when large numbers are present The cysts may pi eject fiom the 
surface of the viscera, be sessile on the peritoneum, especially on the omentum, 
mesentery, and pelvis, be pedunculated, and in lare instances a cyst may 
he free in the abdominal cavity Pedunculated hydatids may be sterile, 
probably from a deficient supply of nourishment The cysts may be separate 
or crowded together According to Staling and Verco,^ adhesions around 
unmflamed cysts occur only after injury oi operative mterfeience 

Over the surface of the cysts chronic peritonitis may be set up by mechan- 
ical irritation, and may lead to the formation of a thick fibrous capsule over 
dependent or other cysts, such as those in Douglas’ pouch, exposed to fric- 
tion, calcification may subsequently occur A rare but interesting condition 
of “pseudotuberculosis” of the peritoneum may follow lupture of a cyst, 
and consists m small nodular granulomas, containing booklets or pieces of 
hydatid membrane scattered over the surface of the peritoneum These 
granulomas show large giant cells surrounding pieces of laminated mem- 
brane The condition may readily be mistaken for tuberculous peiitonitis 

Suppuration may take place m one or more of the cysts and set up local- 
ized abscess formation or general peritonitis In a case reported by J W 
Ogle^ a collection of suppurating cysts m the omentum set up pylephlebitis 
and multiple abscesses m the liver 

Chnwal Aspect — The enlargement of the abdomen is gradual m onset, and 
may continue for years, thus m one of Bright’s® cases it had lasted for at 
least ten years 'There may either be a diffuse swelling, or separate cysts 
can be made out, not only by palpation, but with the eye The cystic tumors 
are often so firm as to suggest solid growths, they aie fieely movable, altei 
^heir position with that of the body, and are not obviously connected with 
any of the abdominal viscera A hydatid tin ill is rare, and as it may be 
piesent over other cysts, such as ovarian or mesenteric, and even in ascites, 
too much stress must not be laid on it When the abdomen becomes very 
greatly distended the diaphragm is pressed up and respiration is much 
embarrassed, whilst pressure on the stomach and intestines may lead to 
dyspepsia, constipation, oi, in \ery lare instances, to intestinal obstruction 
(Hutchinson^) As the result of pressure on the mfenor vena cava, the 
superficial abdominal veins may become veiy prominent and the urine 
scanty and high-colored A retrovesical cyst m the pelvis may press on the 
rectum, bladder, and ureters, and may thus imitate a hypertrophied prostate 
or lead to hydroneplirosis, consecutive kidney disease, and pyelonephritis 
Out of 24 autopsies on such cases, the ureteis were dilated in 11 (Cranwell) 
There is vesical pain, frequent micturition, constipation, and a feeling of 
weight m the perineum 

The multiplicity of the cysts rendeis these cases veiy difficult to deal 
with surgically, and they must be regarded as distinctly unfavorable 

Diagnosis — ^If multiple and cystic tumors can be felt, the true solution 
IS not diflBcult, but when the patient is a woman and one or two cysts only 
are palpable, the disease may be thought to be ovarian cystadenomas or 
even uterine fibromyomas The histoiy that a hydatid cyst of the liver 

^ System of Medicine (Allbutt and Rolleston), 1907, vol ii, Part 2, p 999 

^ St George’s Hospital Reports, 1867, u, 347 

® Clinical Memoirs on Abdominal Tumors New Sydenham Society Edited by 
G H Barlow, 1860 

* M edico-Chirurgical Transactions, London, 1894, bijs^ni, 133 
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has existed or has been tapped would be stiongly in favor of hydatid infection 
of the peritoneum From multiple abdominal malignant disease the slow 
course of the affeetion and evidence that the tumors aie cystic, should dis- 
tinguish It Exploratory punctuic should not be undei taken to clear up 
the diagnosis, as serious symptoms and even death may follow escape of 
hydatid fluid into the peritoneal cavity It it be done, the discovery of 
scohces, booklets, or of the characteiistic laminated ectocyst will make 
it certain that a hydatid had been aspiiated, chemical analysis, however, 
does not settle the question, for some hydionephroses contain fluid of a very 
similar composition (Stirling and Verco) In some cases of hydatid infection 
there is eosinophiha, but this sign is so inconstant that its absence does not 
militate against hydatid disease 

rjcatoent— When a single cyst is thought to exist, it should be fully 
exposed and dealt with surgically, when the cysts are manifestly multiple, 
operation is still the only available means of treatment, but the result is not 
likely to be so satisfactory as with a single cyst In no case should a cyst 
be tapped through the abdominal ivall A single cyst m the pelvis may be 
opened through the perineum or vagina, but Cranwell recommends Tuffiei’s 
method of a median incision above the pubes The outlook in these retro- 
vesical hydatid cysts is grave, as out of 56 cases collected by Cranwell, 25 
proved fatal 

Cysticercus Gellulosae — Cysticercus celluolsie is, m raie instances, met 
with m great numbers inside the abdomen, chie% m the mesenteiy, but 
this condition gives use either to insignificant or to no clinical symptoms 

Mesentenc Cysts — ^I^arious forms of cysts may be found in the mesentery , 
Some of them — hydatid, sanguineous, and dermoid” — may occur m 
other paits of the abdomen, and are described elseiiheic, attention will, 
therefore, be especially directed to those mesenteric cysts ii Inch are either 
not found at all elsewheie or only veiy larely These mesenteric cysts are 
nearly always close to the intestine, and from the nature of then contents 
have been described as lymphatic, serous, or chylous The term “mesentenc 
cyst” has sometimes been applied to cysts in the omentum and mesocolon, 
but it IS better to limit it to cysts in the mesentery of the small intestine and 
to employ it solely as descriptive of the position of the cj st 

Patlioqeny — Several views have been put forward as to the oiigin of these 
cysts It has been thought that they are due to dilatation of lymphatics and 
lacteals, or even of lymphatic glands Possibly some aie of this nature, but 
some of those moie recently examined have been found to contain smooth 
muscular fibers in their walls, and have been legarded as embiyonic in oiigin 
(Dowd^) and as sequestrations from the intestine or its neighborhood, some 
from mesoblastic tissue with fibrous or muscular walls oi both, some from 
the hypoblast as well, and showing epithelial structures, the nature of the 
contents is largely a matter of chance Thus chyle or blood might escape 
into a c>st with serous contents and so give use to a so-called chylous or 
sanguineous cyst The formation of these cysts nould then be allied to 
obliteration of a Meckel’s dn erticulum at its junction with the ileum, while 
part of the distal portion remains pervious. Terrier and Lecene^ have 
collected 18 cases of “enteroid” or juxta-intestinal cysts which they regard 

’ Anaafe of Surgery, 1900, xxxii, 515 
Rev de cJnr , Pans, 1904, x.xix, 161 
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dprived from the remains of Mcekel’s diveiticulum It has been suo-- 
gested ihat some mesenteric cysts are the outcome of other diverticula of 
the small intestine that have lost their continuity with the lumen of the ali- 
mentary canal,\ the snaring off of pieces of the wall of the intestine having 
occurred during^'f^tal life It has been shown experimentally by Carnod 
that pieces of gastric mucous membrane of the stomach, urinary bladder, 
and gall-bladder, when implanted on the intestine, give rise to cystic forma- 
tions A case of a mesenteric cyst containing well-formed gastric mucous 
membrane with parietal cells has been observed (Walker-HalP) On the 
other hand, cysts in the mesentery may have originated behind the peri- 
toneum, and, having migrated between the layers of the mesentery, even 
come into contact with the intestine 

Pathological Anatomy — ^These cysts are usually unilocular, but occa- 
sionally multilocular cysts have been met with The cysts may project 
from the free border of the intestine or from its mesenteric border and may 
then pass between the layers of the mesentery Cysts may be embedded m 
the layers of the mesentery without any direct connection with the intestine 
Their surface is covered by peritoneum and their walls are composed of 
fibrous tissue, and may contain smooth muscular fibers very irregularly 
arranged, and some fat There may be no layer of epithelium on the interior 
of the cysts which may be lined by granulation tissue In some instances 
endothelium has been described, and in others columnar epithelium 
The contents may be clear and serous, containing albumin and cholesterin, 
turbid, with red or white blood corpuscles and albumin, viscid, with mucin, 
chylous, with the chemical composition of chyle In very rare instances 
gas has been found in multiple cysts connected with the intestine, these 
formations have been regarded as homologous with the air bladdeis of 
fishes which secrete gas from the blood (Mair®) 

Physical Signs — ^The cyst is lound, well-defined, tense, elastie, movable, 
IS usually on the right side of the abdomen a little below the umbilieus, and 
is not connected with any of the viscera except the intestines It is dull on 
percussion, is surrounded by resonant intestine, and there may be a band 
of resonance, due to the attached piece of intestine running aeross it 

Symptoms — sudden attack of abdominal pain is usually the first indi- 
cation of the existence of a mesenteric cyst, there may be recurrent attaclis 
of colie and vomiting, while in a number of the instances acute intestinal 
obstiuction has resulted from kinking of the intestine On the other hand 
the symptoms may be those of gastro-enteritis 
Diagnosis is often diffieult, and when the cyst is detected, must be made 
from a distended gall-bladder, hydatid cysts hanging down from the liver, 
or m the peritoneum, floating kidney, ovarian or parovarian cysts of small 
size with a long pedicle, solid tumors of the mesentery or omentum, pan- 
creatic cysts w’hich are much larger, and even an appendicular abscess 
No exploration tapping for diagnostic purposes is permissible 

Tieatment is surgical, and consists m the enueleation of the cyst Avhen this 
IS possible, if not in drainage The practiee of tapping the cyst through the 
abdominal w'all is dangerous, and should not be countenanced These 
cysts should be operated upon wuthout w^aiting for any urgent symptoms 

* Arch de m6d exper et d’anat path , Pans, 1905, xvii, 273 
2 Journal of Pathology and Bacteriology, Cambridge, 1908, xn, 128 
^Ihid , 433 
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Omental Cysts — ^The omentum may be the seat of cysts of various kinds, 
such as hydatid and “dermoid,” which are referred to elsmvhere^ In 
addition, cysts of rathei doubtful origin have been met with Cripps and 
Berry^ have recoidtd multiple serous cysts, possibly due to lympliatic obstruc- 
tion Hellier’s^ case of lymphangioma of the great omentum appears to 
have been of the same nature The large omental cysts may imitate localized 
tuberculous peritonitis, or m women, ovarian cysts with a long pedicle 
Gairdner,'* Braithwaite,® Mathews® and others have described large single 
cysts with clear contents Possibly these single cysts may be cystic lymph- 
angiomas Hemorrhage may take place into these omental cysts, as in 
Jacobi’s’ case, but cysts of this kind must be distinguished from the sanguine- 
ous peritoneal cysts which aie the result of hemoirhage They have natur- 
ally been regarded as due to congenital aberrations, and possibly some aie, 
like the retroperitoneal cysts, derived from the Wolffian body Of 22 cases 
quoted by Foit,® 50 per cent were under ten yeais and 65 per cent under 
twenty years of age, while three-fourths of this series were females 

The condition does not appear ever to have been definitely diagnosed 
before the abdomen w'as opened Symptoms are not prominent m the 
early stages of grow'th, and pain usually leads to examination of the abdomen 
and the detection of a cyst wdiich is superficial m position and usually mov- 
able to a limited extent 

Diagnosis — Lipomas are the only solid tumors likely to be confused wuth 
omental cysts Other cysts, such as hydatids, mesenteric, pancreatic, and, 
m women, ovarian cystadenomas with a long pedicle, localized tuberculous 
peritonitis, and even floating kidneys, aortic aneurism, and large cysts of the 
spleen (Powers®), have been mentioned as conditions which must be taken 
into consideration in the diagnosis 

Pentoneal Sanguineous Cysts — Intra-abdommal cysts containing blood 
may be of very various kinds Thus hemorrhage may take place into pre- 
existing cysts, for example, as the result of twustmg of the pedicle of an ovarian 
cystadenoma, or into a mesenteric cyst Hemorrhage may occur into a 
soft sarcoma, and malignant tumors of the suprarenals may contain more 
blood than grow^th Collections of blood in the female pelvis, which are 
geneially the result of an extra-uterine gestation, ruptured or false aneurisms, 
and angiomas, need only be mentioned in order to be distinguished from 
a faiily definite group of cases, the peritoneal sanguineous cysts (FisheP®) 
There is, however, very little doubt that many so-called pancreatic cysts 
with blood-stained eontents are the same as the sanguineous cysts found 
eJsewdiere in the peritoneal cavity, and are hemorrhagic effusions into the 
lesser sac of the peritoneum and therefore peiipancreatic, not pancreatic 
Jordan Lloyd’’ described cases of traumatic hemorrhage into the lesser sac 
of the peritoneum 


' Transactions of the Pathological Society of London, 1897, xlviii, 85 

< ^ r ’ British Medical Journal, 1904, u, 1311 

^ Transactiom of the Pathological Society of London, 1852, ni, 374 

■ * British Medical Journal, 1905, ii, 1642 

y ranMcitom of the Association of American Physicians, 1901, xvi, 232 
^ Annals of Surgery, 1907, xlv, 382 j > > , 

'» American Surgical Association, 1905, xxiii, 255 

11 n i Reports, 1893, xlix, 275 

British Medical Journal, 1892, ii, 1051 
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Moibid Anatomy — ^Peritoneal sanguineous cysts may also be found in 
the great omentum, gastrohepatic omentum, mesentery, mesocolon, oi 
arising from the peritoneum lining the back ot the abdomen The writei 
examined postmortem a case of sanguineous cyst arising in the pelvis in 
a man The rvalls of the cysts are composed of well-formed, fibrous tissue 
and may contain some patches of blood pigment, but do not show any evi- 
dence of the laminated membrane characteristic of the ectocyst of a hydatid 
cyst, and the contents do not contain booklets The inside is usually lined 
by adherent shaggy fibrin 

The fluid in the cysts is reddish brown and contains blood corpuscles 
and in some instances cholesterin In cysts in contact with the pancreas 
the fluid contains pancreatic ferments which have been able to pass through 
the damaged walls of that organ Blood clot in various stages of change 
may be found in these cysts Large nucleated cells — probably endothelial 
and derived from the peritoneum — ^also occur m the fluid 

Pathology — ^The generally accepted view is that these cysts are the 
result of traumatic hsematomas, but as the cyst may not become manifest 
until some time has elapsed since the injury, it has been suggested that 
local peritonitis first occurs and that from the newly formed vessels hemor- 
rhage occurs — a pachyperitonitis hemorrhagica The position of these cysts 
— ^in the omentum, mesentery, and other spaces into which hemorrhage 
may occur and then remain encysted — is in favor of the origin from a hsema- 
toma 

Clinical Features — The cyst is much commoner in the upper than in 
the lower half of the abdomen, and is usually in the middle line It forms 
a large, tense tumor, and may have pulsation conducted to it from the aorta 
It can be shown by percussion to be distinct from the liver Symptoms 
are less marked than in the case of the pancreatic or peripancreatic cysts, 
and after reaching a considerable size the tumor may remain unaltered 
for years 

Diagnosis of peiitoneal sanguineous cysts other than those around the 
pancreas is very difficult This is mainly due to their rarity The existence 
of such a cyst might be suspected in the light of a recent injury, but this 
diagnosis could not be made with confidence 

Tieatment is surgical and consists in draining the cyst Excision is rarely 
possible, as the walls are so often part of the peritoneum forming the mesen- 
tery, lesser omentum, or mesocolon Cure has followed tapping, but it 
is dangerous and should not be attempted until the cyst is exposed by 
laparotomy 

Retropentoneal hsematomas are rare, they may be briefly referred to here 
They may be due to traumatism, such as rupture of the kidney, bursting 
of an abdominal aneurism, or leakage from a hemorrhagic retroperitoneal 
or renal sarcoma In some instances the source of the blood is not clear 
The blood tracks down behind the peritoneum toward the pelvis, and may 
form a distinct tumor accompanied by pain On the right side such a 
tumor may suggest appendicitis MurselP has operated successfully on a 
case in which the symptoms were those of acute intestinal obstruction 

Dermoid Cysts — Dermoid cysts in rare instances occur in the peritoneum 
M ithout any evidence that they were directly derived from the ovaries Thus, 


* British Medical Journal, 1907, ii, 950 
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single “dermoid cysts,” or, more strictly, embryomas, for they are really 
teratomas, have been found between the layers of the mesentery, omentum, 
and transverse mesocolon, or m the retroperitoneal space In some instances 
however, a “dermoid” cyst originating m the ovary may become detached 
and subsequently contract adhesions elsewheie Dermoid cysts in the 
abdominal cavity aie almost, if not entirely, lestiicted to the female sex 

Multiple “dermoid” cysts may be due to rupture of an ovarian embryoma 
with the resulting implantation of fragments ovei the peritoneum, the multiple 
growths are not malignant, but lesemble the implantations sometimes asso- 
ciated with ovaiian papillomas Suppuration occasionally occurs m these 
cysts, and in lare instances, of which Montgomeiy' has collected 10 cases, 
the teratomas may become malignant 

Retroperitoneal Cysts — Cysts manifestly arising m visceia behind the 
peiitoneum, the kidneys, adrenals, and pancreas, are not included m this 
categoiy Although far from common, cysts of vaiious kinds may be found 
m the subperitoneal connective tissue, foi example, m rare instances, hydatid 
cysts A multilocular cyst, stiucturally resembling an ovarian cystadenoma, 
maj occur in the retioperitoneal tissues of men as well as of women These 
cysts msL} aiise close to the kidney and be mistaken foi a floating kidney, 
a hydronephiosis, oi on the left side for a piimar^' neoplasm of the tail of 
the panel eas Severe attacks of pain, simulating Dietl’s crises, may occur, 
in Elder’s® case the pain imitated that of appendicitis The cysts may pass 
between the layeis of the mesentery, omentum, mesocolon, or mcsorectum, 
and in all piobability aie deiived flora sequesti ations of the Wolffian body 
They may contain several pints of fluid The multilocular cysts may be- 
come malignant and give rise to metastases 

Among rare conditions cystic dilatation of the leceptaculum chyli and 
collection of fluid in a subccecal pouch, the mouth of winch has been closed, 
may be mentioned 

Urachal Cysts — The urachus, which luns in the middle line m front of the 
peritoneum from the apex of the urmaiy bladdei to the umbilicus, may be 
paitially peivious, thus minute cystic dilatations vveie found to exist in 
24 out of 74 cases specially examined by Wutz ® In lare cases cysts of 
considerable size and containing many pints of fluid may lesult from dila- 
tation of pait of the uiachal canal In some instances the cysts communicate 
with the bladder, infection mav then spread into the cyst, and so account for 
a purulent condition of the contents, in other instances there is no communi- 
cation between the cavities of the c^st and of the urinary bladdei, the two 
being then connected by an impervious cord The contents may be clear, 
turbid, blood-stained, or pui ulent The cysts are usually in front of the peri- 
toneum and adherent to the umbilicus and anterior abdominal wall, but may 
be intraperitoneal, the lattei position is explained by a persistence of the 
mesentery of the urachus which is piesent in fetal life (Delore and Cotte^) 
The wall of the cyst contains bundles of smooth muscular fibers, elastic and 
fibrous tissue, and may show epithelium resembling that of the bladder but 
this inay be detached The cysts are usually unilocular, but m Doran’s® 
case there were twm cysts, they have been described by Tait, Doran, Delore 


^ Tournal of Experimental Medicine, 1898, m, 259 
Montreal Medical Journal, 1905, xxxn, 891 
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and Cotte, Weiser/ and others Weiser tabulated 89 cases, but included 
19 cases recorded by Tait and Robinson, which weie probably examples 
of encysted tuberculous peritonitis (Doran), so that the number of authentic 
cases on record is not so great. They occur chiefly in women, but have 
been met with in men and m children A case in a man under G R Turner, 
in St George’s Hospital, was diagnosed correctly before operation In 
Weiser’s 89 cases females were about three times more often affected than 
males The cysts are in the middle line between the umbilicus and the pubes, 
they may be soft and fluctuating, resembling a distended urinary bladder, 
or firm and appear to be solid There may be pain m the lower part of the 
abdomen, probably from associated local peritonitis They may imitate 
encysted peiitomtis, especially of tuberculous origin, and m women may be 
mistaken foi ovarian cystadenomas 

The treatment of urachal cysts is surgical, m some instances they can 
be dissected out, m others the only available course is drainage It is 
important that the relation of the cyst to the bladder and the possibility of 
a communication between the two should be borne m mind, otherwise a 
troublesome urinary fistula may follow operation Tapping the cysts is 
only a palliative measure, as the fluid is prone to accumulate again 

“Allantoic Cysts ’’ — In 1887 Lawson Tait^ described 12 cases showing 
a large cystic cavity occup^nng the whole of the pelvis and the middle and 
lower part of the abdomen, Byion Robinson® in 1891 added 6 more cases 
They suggested that the cysts were derived from the allantois, it appeals 
from Doian’s criticism, however, that the cases were really examples of 
encysted peritonitis, usually, if not always, tuberculous, and not an extreme 
form of urachal cyst 

Conditions Simulating Pentoneal Cysts — Under this heading refeience 
may be made in the briefest manner to conditions, very different m their 
nature, which may imitate peritoneal cysts Thus clinically encj'sted 
peritonitis may simulate a true cyst, and pathologically small collections 
of seious fluid may become surrounded by fibrous adhesions and form single 
or multiple cysts Kelly and Hurdon* figure cysts of tins natuie adherent 
to the tip of the vermiform appendix 

By 'pseudomyxoma of the peritoneum is meant the condition of numerous 
encysted collections of gelatinous material in the peritoneum which follows 
rupture of an ovarian cystadenoma This curious condition was regarded 
by Werth'' as the result of peritonitis following rupture of an ordinar;y 
ovaiian cyst Pseudomyxoma of the peritoneum has been recorded m a 
male, and has been thought to be due to the escape of the contents of a 
mucocele of the vermiform appendix (Huetei,® McConnell^ It may be 
confused with colloid cancel and with primary tumors deiived from the 
Wolffian body and structuially resembling ovarian cystadenomas 

' A'nnals of Surgery, 1906, xliv, 529 
2 British Journal of Gynecology, 1887, n, 328 
^ Annals of Surgery, 1891, xiv, 350 
* The Vermiform Appendix and its Diseases, 1905, 311 
® Arch f Gynah , Beilm, 1884, xxiv, 103 
° Beitt z path Anat u z ally Path , Jena, 1907, xli, 3 
’ International Clinics, 1907, 17th series, vol iv, p 153 
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Malignant Tumors. 


Mahqnant gwwtJis are more often met with m the peritoneal cavity than 
innocent tumors, but this depends on the frequency of secondary infection 
of the peritoneum, for whilst primary malignant disease and innocent neo- 
plasms of the peritoneum are both rare, primary malignant disease is the 
more exceptional of the two 

Primary Malignant Diseases — Pnmaiy malignant disease ot the 
peiitoneum may conceivably arise in seveial stiuctures, such as (1) the 
endothelium of the seious membrane, of its lymphatics and bloodvessels, 
(2) the subserous connective tissues, especially around the spine and back 
of the abdomen, the peiiosteum of the spinal column and pelvis, and (3) 
the remains of the WolfRan bodies, Mullerian ducts, accessory adrenal bodies, 
or even fioin teratomas that have undergone malignant transformation 

The tumor growth may occupy the omentum or, more rarely, a peritoneal 
fold, such as the mesentery or the gastrohepatic omentum, and be thus 
to all intents and purposes intraperitoneal In other cases the growth 
extends behind the peritoneum and to a slight extent displaces the abdominal 
contents forward, these are cases of retroperitoneal sarcoma In some 
instances a growth at first definitely letropentoneal passes forward, becomes 
pedunculated, and theiefore partly intraperitoneal Thus, although it 
might appear to be more logical to describe separately malignant disease 
(a) arising from the peritoneum itself, and (6) originating in the tissues 
(as apart from the organs) of the retroperitoneal space, any such distinction 
Mould in leality be artificial 


Morbid Anatomy — Piimary malignant tumors of the peritoneum and 
retroperitoneal space belong to the group sarcoma or endothelioma For- 
merly primary carcinoma of the peritoneum M^as commonly described, 
alveolar groivths resembling carcinoma histologically undoubtedly occur, 
but are now regarded as endotheliomas and arising m endothelium, either 
of a }} mphatic or bloodvessel or possibly of the surface of the serous mem- 
brane, this origin has very seldom been established. Miller and Wynn' have 
recorded an example The histological appearances of primaiy malignant 
gionths of the peritoneum vary very considerably, spindle-celled, round- 
celled, and irregular-celled, alveolar, fibrifying myxosaicoma and lympho- 
sarcoma, endothelioma, and perithelioma (angiosarcoma) all occur In some 
endotheliomas the microscopic appearances are confusing, m some parts 
lesembhng carcinoma, in others sarcoma There may be consideiable 
pigmentation from blood pigment in these tumors 
The shape of the tumors varies according to their position, retioperitoneal 
sarcoma and neoplasms originating betw^een the layers of the great omentum 
are often flattened out so as to resemble a pancake Retroperitoneal sar- 
comas rnay project foruard into the peritoneal cavity and even become 
pedunculated There may be multiple pedunculated growths Muthout any 
manifest primary grovdh A primary malignant groudh of the peiitoneum 
may be lounded or lobulated The tumors may reach a considerable sue 
i primary malignant grou th of the great omentum recorded by J W Ogle^ 


2 Ractenohgii, Cambridge, 1908, xii, 267 

bt Ocorgc s Hospital Reports, 1867, n, 350 



592 


DISEASES OF THE ALIMENTARY TRACT 


weighed thirty pounds The oiigin of pi unary malignant neoplasms is 
more rarely intraperitoneal than retroperitoneal This depends on the 
presence behind the peritoneum of structures, such as lymphatic glands, 
connective tissue, and the remains of the Wolffian body, Mullerian duct, 
etc , from which tumors may arise It must, of course, be remem- 
bered that tumors manifestly arising in definite organs such as the kidneys and 
suprarenals, although retroperitoneal m position, are not included in this 
group of retroperitoneal sarcoma, as a rule, primary peritoneal and retro- 
peritoneal tumors do not invade adjacent organs to any great degree It 
may, howe\ ei , be difficult to detei mine the exact origin of a malignant growth, 
and in some instances it must be left an open question Avhethei the growth 
arose in an organ and spread out of it or Avhether it started independently 
of the viscus m question and subsequently infiltrated it Thus a retroperi- 
toneal tumor derived from the Wolffian body may be so intimately connected 
to the pancreas as to imitate tumors originating m that organ In such cases 
the histological appearance of the tumor is the best guide to its origin 
The lymphatic glands and the connective tissues around the aorta and 
the periosteum of the vertebiie appear to be the commonest starting points 
of retroperitoneal sarcoma A malignant cystic tumor resembling an ovarian 
cystadenoma, and piobably deiived from the remains of the Wolffian body, 
may occur In i are 'instances a teratoma may become malignant Mont- 
gomeiy^ collected ten cases of this kind, and more lecently Whitehead^ 
recorded a malignant endothelioma of this origin 
Retioperitoneal sarcoma most often arises in the lumbar legion and 
more frequently on the right side, but it may start in the middle line, in the 
iliac region, or in rare instances in the pelvis There is frequently some 
local peritonitis with adhesions over the growth The tumor is usually 
firm at first, but in a third of the cases it undergoes central necrosis and 
becomes cystic (Dutton Steele®) The contents may be hemorrhagic, myxo- 
matous, 01 from infection purulent The pseudocyst has m rare instances 
opened into the intestine or peritoneum Thus in a case under my care, 
a cystic, spindle-celled sarcoma arising near the light kidney opened into 
the duodenum The growth mav exeit pressure on the inferioi vena cava, 
the spinal nen^es, oi on the abdominal inscera The fixed parts of the colon 
aie more liable to be nan owed by retroperitoneal groivths Tumors in 
the omentum, which may become cystic, may constrict the colon, and in 
the extremely rare cases of primary sarcoma of the gastrohepatic omentum, 
of which Cobb^ has been able to collect three examples only, the stomach may 
be depressed doiviiv'^aid (A P Gould®) Secondaiy giowths occui in 33 
per cent of the cases, and are found in the liver, lungs, and peritoneum, and 
in the latter position may give rise to a&cites 

Etiology — Sex apparently has no influence In letroperitoneal sarcoma, 
according to Dutton Steele, the first, fourth, fifth, and sixth decades are most 
often affected, and 53 per cent occur between thirty and sixty years of age 
As m malignant disease elseAvhere, injury has been thought to be a causal 
factor 

* Journal of Experimental Medicine, Kev York, 1898, iii, 259 
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^ American Journal of the Medical Sciences, Philadelphia, 1900, cxix, 311, and 
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Clinical Picture— The clinical manifestations vary very much, most 
commonly there is a deep-seated abdominal tumor with somewhat variable 
ffastro-intestinal symptoms, abdominal distention, and increasing weakness 
Although usually fixed, the tumor is occasionally freely movable especially 
m the early stages It may be regular and smooth, or nodular, more or 
less firm, or may show various degrees of consistency , it may receive trans- 
mitted pulsation from the aorta, it is usually not tender on palpation, and is 
mole often to the right of the middle line, a grovth in the omentum may 
lesemble a spleen dislocated by extensne deformity of the spine Pnmaiy 
growths, especially in the omentum, may induce ascites and so imitate tuber- 
culous peritonitis, v hile a flat letroperitoneal sarcoma, although not palpable, 
may by pressure on the spinal nerves give rise to severe pain in the back 
imitating that of aneurism, canes, oi malignant disease of the spine, and 
by compressing the inferioi vena cava lead to cedema of the legs, genitals, 
and lower part of the abdomen v ith very noticeable enlargement of the sub- 
cutaneous abdominal veins There may be profound anaemia before any 
tumor IS palpable On the other hand, malignant disease of the omentum 
may produce a large superficial mass foiming a kind of shield in front of 
the intestines or may simulate enlargement of the liver 

The progiessive grouth of the tumor usually causes pain, and sometimes 
vomiting, constipation, and even intestinal obstruction The sudden onset 
of abdominal pain, probably due to extension of the growth seting up local 
peritonitis, may be the first symptom The growth may then be suflBciently 
large to be easily detected Although the tumor may be of considerable 
size, the geneial state of nutrition is less affected than in malignant growths 
of the stomach or liver of the same dimensions When retropeiitoneal it 
may be resonant fiom the presence of intestines, colon, or stomach m front 
of it When ascites is present the fluid may be, but is not necessarily, 
blood-stained The fluid may be remarkably viscid from the presence of 
a “mucoid” body as in Miller and Wynn’s case The course of the disease 
IS somewhat rapid, the average duiation of leboperitoneal sarcoma from the 
onset of symptoms being eight and a half months (Dutton Steele) Death 
IS usually due to exhaustion, but in a few instances has been sudden and 
due to rupture of the giouth and hemorrhage into the peritoneal cavity 

Diagnosis. — Prom the variable character of the symptoms this is very 
difficult, and is usually arrived at only by a process of exclusion Even 
although a peritoneal tumoi be diagnosed, it is, except when there is definite 
evidence of other giowths, impossible to be absolutely certain that it is 
malignant unless the abdomen has been opened Even then lemoval of a 
piece of the growth for histological examination is necessary to be absolutely 
certain, for a considerable number of cases ha^e been lecorded in which the 
abdomen has been opened and closed on the discovery of an inoperable and 
apparently malignant tumor, and yet the tumor has subsequently disap- 
peared (Greig Smith’) ‘■ 

It IS possible that these “lamshing tumors” (Power^) are, in spite of the 
absence of any naked-eye evidence, inflammatory in nature, in some instances 
a foreign body which has perforated the intestine may be the cause (Bland- 
button ), and it is conceivable that in some the condition was due to actino- 
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mycosis Bradford' has recorded cases in which, since tumors regarded 
as malignant disappeared and were succeeded by diabetes, the condition was 
thought to be due to pancreatitis Malignant growths progress more 
rapidly, produce more marked constitutional symptoms, and give rise to 
pressure symptoms, such as pain, dilated abdominal veins, in a far greater 
degree than innocent tumors even though of great size The differential 
diagnosis must be made from a number of conditions, such as pancreatic 
cysts, renal and suprarenal tumors, aneurism of the abdominal aorta which 
does not pulsate, retropeiitoneal teratomas and innocent tumors, some 
cases of malignant disease of the colon with superadded suppuration, uterine 
fibromyomas, and when there is ascites from secondaiy malignant disease 
of the peritoneum and from tuberculous peritonitis A horseshoe kidney, 
which IS met with once in 1600 autopsies, has been mistaken for malignant 
disease A nodular mass may resemble fecal accumulation, and enemas 
and purgatives may then be necessary to settle the diagnosis 

Prognosis — In primary malignant disease of the peritoneum this is ex- 
tremely grave Operative interference is impracticable in many cases, 
especially in extensive retroperitoneal sarcomas Tumors m the omentum 
or mesentery are more amenable to removal, thus, Pearce Gould removed 
a spindle-celled sarcoma, weighing twenty-one pounds, from the gastro- 
hepatic omentum of a man aged thirty eight years, who was m good health 
four years later Removal of the tumor in an early stage, when it is more 
or less encapsulated, should lead to better results In Williams’^ collection 
of 84 cases of retroperitoneal sarcoma, radical operations were performed 
m 12 cases, with recovery in 10 But exploratory laparotomy may show 
that the tumor is inoperable, from its wide extent, its close relation to the 
aorta or the inferior vena cava, and from the presence of secondary growths, 
or invasion of the viscera Probably most of such cases are not recorded, 
this would appear to be a possible explanation of the remarkably good 
results tabulated by Williams 

Treatment — Except when removal is possible, treatment is palliative and 
symptomatic Opium and local applications are indicated for the pain, 
paracentesis to remove excessive ascites, and appropriate treatment for 
gastro-mtestmal symptoms as they arise 
Secondary Malignant Disease of the Peritoneum — Synonym 
Malignant peritonitis Secondary infection with carcinoma or sarcoma 
is far commoner than primary malignant disease of the peritoneum That 
it occurs more frequently in women than in men is in part accounted for by 
influence exerted by malignant disease of the female sexual organs and of 
the mamma, while as a minor factor primary carcinoma of the gall-bladder, 
which IS much commoner in the female sex, should be mentioned It 
chiefly occurs in or after middle life 

Pathology — Secondarymahgnantdisease of the peritoneum usually spreads 
from a primary growth in the abdominal organs Malignant mfection may 
also extend into the abdomen from the chest, either through the lymphatics 
of the deep fascia of the parietes from the mamma, described by Handley® 
as “epigastric invasion” of the peritoneum, or less commonly fiom the 
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cavity of the thorax as in primary carcinoma of the oesophagus In primary 
malignant disease of the testes the lumbar glands may convey infection to 
the peritoneum In some instances, as in generalized saicoma, the infection 
IS conveyed to the peritoneum by the blood stream Primary malignant 
disease inside the abdomen may spread to some extent by the lymphatics 
and bloodvessels, or to a limited degree by direct contact, thus the omentum 
may become infected by a malignant growth m the pelvis even without 
the existence of any intervening adhesions But the chief means of dis- 
semination IS the liberation into the peritoneal cavity of infective cells, which 
become widely scattered over the abdominal cavity and give rise to numerous 
metastatic growths, especially in Douglas’ pouch 

A very curious condition, although it is not on a par with secondary malig- 
nant disease of the peritoneum, may be mentioned here In papillomas, 
and more rarely m ruptured “ dermoid” cysts (embryomas) of the ovai les, 
multiple growths of the same nature, due to implantation, may be found 
on the peritoneum The process is not analogous to metastasis of malignant 
disease, for in the case of papillomas the peritoneal growths disappear 
■when the original ovarian growth is removed There is some reason to 
believe that innocent ovarian cystadenomas may occasionally behave in a 
similar fashion (Morton, ‘ Bender^) When an ovarian cyst ruptures into 
the peritoneum, a condition spoken of as pseudomyxoma may result It 
was regarded by Werth® as the result of peritonitis, set up by the rupture, 
encysting the contents of the ruptured cyst Myers^ has recorded a case 
in which this process appeared to have become malignant, as shown by 
invasion of the spleen and colon 

Morbid Anatomy — The tumors may be so minute and discrete as to imitate 
tuberculous peritonitis, and the condition may then be spoken of as miliary 
carcinomatosis, in other instances the secondary nodules, being bigger and 
ivhite in color, resemble caseous tubercles, w'hile m some cases, especially of 
colloid carcinoma, the masses are of a very large size indeed In women 
the ovaries may become markedly infiltrated with secondarj’^ groivth, and 
as they may form tumors much larger than the primary growth, this some- 
times suggests that the original tumor growdh started m both ovaries Thus 
m former times many patients from whom malignant tumors of both ovaries 
ivere removed, died with symptoms of intestinal obstruction, this -was held 
to be due to recurrence of the gro-wth, but was m reality due to the original 
although sloiv-growing tumor in the colon or stomach (Bland-Sutton®) 

When the growths are miliary they are less translucent than miliary tuber- 
cles, when larger they are, as a rule, white, although they may be hemor- 
i^agic or even melanotic, hut they do not undergo caseation and softening 
The growths, which are generally sessile or more rarely pedunculated, may 
be depressed in the centre or umbihcated The w^hole of the peritoneum may 
be infected, but the omentum, the mesentery, and Douglas’ pouch are the 
regions most frequently affected Secondary growths may occur at the 
umbilicus, m the line of the round ligament, or, by spreading up the thoracic 
duct, give rise to enlargement of the glands above the left clavicle There 
may, however, be most extensive malignant disease in the abdomen without 
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any affection of the supiaclavicular glands When the growths are miliary 
the peritoneum may be otherwise normal, but in most cases the peritoneum 
shows chronic fibrotic changes (malignant peritonitis) resembling tubercu- 
lous peritonitis, the white nodules being surrounded with fibrotic thickening 
and often outlined by a rim of pigmentation Fi om the resulting contraction 
the omentum may become rolled up and the mesentery markedly shortened 
The intestinal tract may be much shortened, the intestinal walls thickened, 
and the lumen narrowed The diaphragm may be much thickened from 
growth, and m these cases miliary carcinomatosis of the pleurae with 
effusion may result When the funicular process of peritoneum is open, 
growths may be found in the tunica vaginalis testis Adhesions may form 
and give rise to loculated ascites In some instances evidence of acute 
or subacute peritonitis is found at the autopsy From implication of the 
receptaculum chyli or of the thoracic duct the lacteals may be dilated with 
chyle, and from leakage true chylous ascites may result A chyliform ascites 
due to fat globules is, however, commoner than true chylous ascites in 
malignant disease of the peritoneum 

Occasionally laige masses of colloid growth are met with More than 
one condition has been described as “colloid cancer” of the peritoneum, 
secondary growths due to a primary carcinoma of the stomach oi colon are 
occasionally seen, but some of the cases formerly desciibed as colloid cancer 
are probably primary retroperitoneal growths derived from the Wolffian 
bodies and myxosarcomatous oi endotheliomatous m nature The histo- 
logical character of the tumors will, of couise, vary with that of the primaiy 
growth, splieroidal-celled carcinoma being the commonest form 

Symptoms — ^These come on gradually with loss of vigoi, flesh, and appetite, 
are vague and, except that they point to the abdomen, somewhat indefinite 
The symptoms vaiy since they are partly due to the primary growth, which 
IS also usually m the abdominal cavity, and partly to the metastases m the 
peritoneum, in fact, it is usually impossible to assign the symptoms exclu- 
sively to one or other cause Thus vomiting, dyspepsia, constipation, and 
some degree of abdominal pain might be due eithei to a primary growth of 
the alimentary canal or to the peritoneal metastases and resulting interference 
with intestinal peristalsis In addition to the progiessive wasting and 
weakness there may be varying degrees of abdominal tenderness Pam, 
on the one hand, may be almost absent, or, on the other hand, there may be 
colic from obstruction to the lumen of the colon induced either by a primary 
carcinoma or by pressure or contraction exerted by secondary growths in 
the neighborhood Tenderness and pain may be due to attacks of local 
peritonitis in connection with the growths 

Physical Signs — In most cases there is ascites which may obscure the 
existence of any growths The fluid may be clear, turbid, blood-stained, 
chylous, or chyliform (fatty or non-fatty) The abdomen may be much 
distended, the umbilicus everted, and the thorax encroached upon by the 
upward displacement of the diaphragm The bases of the lungs may then 
be compressed, show signs of oedema, and induce orthopncea There may 
be distended veins under the skin of the abdominal wall as the result of ob- 
struction to the flow of blood through tlie inferior vena cava, the vens 
run upward from the groin toward the axillse, and do not converge toward 
the umbilicus, as is the case in obstruction of the portal vein The umbilicus 
may be thickened from infiltration wnth secondary growth, and small nodules 
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may be felt m the line of the round ligament, it should be remembered, how- 
ever, that small masses of fat in tins position may imitate nodules of secondarj^ 
grow th The skin of the abdomen loses its elasticity and, as the result ot 
distention, shows lineie albicantes Even vldien not previously stretched 
the skin may from loss of its elasticity be thrown into numerous wrinkles 
and become somewhat harsh and rough to the touch In a case without 
ascites, recently undei my care, numerous and extensive linese albicantes 
appeared on the back in the last ten days of life ^ Bedsores may occur 
in spite of skilled nuising 

Although there is usually emaciation, and to a greater degree than m 
primal y malignant disease of the peritoneum, there is sometimes a very 
consideiable amount of subcutaneous fat A ceitain amount of duty pig- 
mentation of the skin is not uncommon, in veiv rare instances the skin 
ot the abdomen shows a warty, pigmented condition called acanthosis 
nigricans A ceitam amount of pigmentation of the face maybe present 
The appearance of multiple small angiomas in the skin has been regarded 
as a sign of malignant disease in the abdomen, but no stress can be laid on 
then piesence, as they often occiii m elderly people without any disease 
(Edema of the feet, which may creep up the thighs onto the abdomen, may 
be due to pressure on the inferior vena cava, or in the later stages depend 
on cardiac v\ eakness In some cases definite tumors can be felt through the 
abdominal wall, veiy frequently the omentum is rolled up and palpable as a 
liaid tuinoi oi transverse ridge, winch must not be mistaken for the lower 
maigin of the liver There may be friction over the tumors Often when 
ascites IS considerable no growths can be detected until the abdomen has 
been tapped, and when the growths are small nothing may be felt even then 
There may he concomitant pleuial eftusion on one or both sides due to 
intiatlioracic infection The duiation of the disease is seldom more than 
SIX months and is often much less 

Diagnosis — When definite tumors can be felt in a patient who has malig- 
nant disease of the stomach, colon, etc , there can be no doubt WTen 
tumors are palpable, but there is no history or definite evidence of malignant 
disease, the diagnosis must be made from tuberculous peritonitis, from 
fecal accumulation, and from the rather rare condition of multiple hydatids 
in the peritoneum Tuberculous peritonitis is commoner in children and 
w'omen, and maybe accompanied by fever and by signs of suppmation about 
the umbilicus, wdule in-jection of the ascitic fluid into guinea-pigs would 
provide evidence of tuberculosis In3ection of tuberculin into the patient 
IS another means of diagnosis A blood-stained effusion is m favor of 
malignant disease The discovery of multiple tumors m the abdomen 
should airways suggest the possibility of fecal accumulation, and the effects 
of piugatives and repeated enemas on the position of the tumors should be 
tested Multiple echinococcus cysts in the abdominal cavity run a slow 
course as contrasted w itli malignant disease, and may be definitely recogniz- 
able as cysts, wfliile the histor}’’ of a hydatid cyst in the liver makes the diag- 
nosis of a similar condition in the peritoneum highly probable In cases 
ruth marked ascites the presence or absence of tumors cannot be settled, and 
It ma> be impossible to decide whether the underlying condition is malignant 
disease or hepatic cirrhosis, simple chrome peritonitis, and other causes of 

‘ British Medical Journal, 1908, i, 494 
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ascites, such as thrombosis of the portal vein, until the abdomen is tapped 
It should be remembered that the malignant growths m the peritoneum 
may be too small to be felt In these cases the presence of enlarged glands 
m the groins and above the left clavicle, and to a lesser degree a blood- 
stained, ascitic effusion, indicate malignant disease Microscopic examina- 
tion of the fluid withdrawn may, although it often does not, point definitely 
to malignant disease by showing the presence of small flagmen ts of growth 
The cytology of the effusion m malignant infection of the peritoneum, 
investigated by Dock,^ Gwyn,^ and others, may be of help m forming a 
diagnosis, large numbers of nuclear figures typical or atypical, and multi- 
nuclear endothelial cells are m favor of growth 
Prognosis is, of course, hopeless 

Treatment — ^This is purely palliative and in the direction of the relief of 
pain by opium, morphine, and external applications to the abdomen, m 
the alleviation of gastro-intestmal symptoms, and the removal of ascitic 
fluid by tapping To prevent re-accumulation of fluid after tapping, the 
miection of a dram of adrenalin (1 to 1000) diluted with water to half 
an ounce may be tried, it was shown by Meltzer and Auei® that adrenalin 
retards both absorption and transudation 

* American Journal of the Medical Sciences, Philadelphia, 1897, cxiv, 655 

^ Ibid , 1904, cxxvii, 592 

^ Transactions of the Association of American Physicians, 1904, win, 207 



CHAPTER VIII 

SPLANCHNOPTOSIS ENTEROPTOSIS GLENARD’S DISEASE 
By THOMAS R BROWN, M D 

The word enteroptosis, from the Greek words ewspoii and Ttvcoffcc;, 
although m reality meaning a falling or descensus of the intestines, has been 
generally used to signify the descent of any or all of the abdominal viscera 
The better word, however, is splanchnoptosis, while in desciibing the 
displacement of the individual organs special terms are used, such as nephro- 
ptosis, to signify descent of the kidney, gastroptosis, of the stomach, spleno- 
ptosis, of the spleen, hepatoptosis, of the liver, coloptosis, of the colon, 
while some of the more modern writers on the subject use the term entero- 
ptosis, to mean descent of the intestines The condition may be either 
partial or universal, and the different organs may be affected m varying 
degrees It is also known as Gl^nard’s disease, from the physician who 
first described it carefully, while some, as Kuttner, Dyer, Lockwood, 
Rose, and McPhedran, use the term gastroptosis, to mean prolapse of 
the stomach associated with the descensus of other viscera It seems best, 
howevei, to use the word splanchnoptosis as the general term for the 
condition, and to confine the term enteroptosis to its correct meaning, that 
IS, descent of the intestines Etymologically speaking, however, all the 
terms are incorrect, and we should use nephroptosia, gastroptosia, etc , as 
A Rose has especially insisted 

One thing must be lemembered in the discussion of this disease, and 
that IS, that m the earlier days nephroptosis, being much more easily recog- 
nized, Avas regarded as the most important feature, and to it were ascribed 
the protean symptoms often met with, while later investigations with better 
methods of diagnosis have shown that the displacement of the kidneys 
IS usually associated with the displacement of the stomach, intestines, etc , 
and that many of the symptoms originally ascribed to floating kidney are m 
reality referable to displacement of other organs 

Historical — We owe to the anatomists and pathologists the first recog- 
nition of splanchnoptosis Morgagni was probably the first to describe 
it anatomically, while Virchow, in 1853, called attention to the displace- 
ment of the intestines, ascribing this to partial peritonitis, and regarding 
the mechanical effects of the ptosis as the cause and starting point of 
certain forms of dyspepsia and indigestion Aberle gave the first clinical 
description of splanchnoptosis, while in several of the writings of the older 
clinicians, such as Rayer, Rollet, and Oppolzer, reference is made to the 
relationship between floating kidney and hysteria Kussmaul first called 
attention to the clinical sjmiptoms due to change in the form and position 
of the stomach, but there ivas no general interest m the subject of the 
displacement of the abdominal Mscera until the work of Gl6nard, wdio 
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belle^ ed that in splanchnoptosis he had found the anatomical basis for one 
type of nervous dyspepsia In an article appearing in 1885 he gave the 
results of his obseivations at Vichy, where many patients with digestive 
disorders flocked to take the wateis, and ever since the appearance of his 
article the disease has been more and more widely recognized, until now 
it seems that perhaps the pendulum has swung too far, and too many 
disorders have been ascribed to it 

Anatomy and Embryology— Before discussing the etiology of splanch- 
noptosis it will be advisable to call attention brie% to the anatomy and 
embryology of the abdominal organs These Mscera are held m their 
positions by a number of different forces by the negative pressure of the 
thoracic cavity acting through the diaphragm, by ligamentous, vascular 
and peritoneal attachments, by the pressuie of other abdominal organs, and 
by the supporting power of the abdominal muscles Physiologically, no 
organ is absolutely fixed, but each is capable of a slight degree of movement, 
which may be caused by various physiological factors, such as the position 
of the patient, the amount of food ingested, the passage of urine and fieces, 
the respiratory and ciiculatory moiements, and pregnancy Thus we must 
not consider the abdomen to be filled with viscera that are normally fixed 
in their positions, but lather of oigans capable of a slight degree of move- 
ment under a variety of conditions, the only fixed area in the abdomen being 
the radix mesenterica As to the position of the various viscera but few 
woids are necessary The liver occupies the whole of the diaphragm on 
the light, as well as a part of the left side, and for the most part lies under 
cover of the ribs, its upper limits depend upon the position of the dome 
of the diaphragm, which, as Keith has shown, may vary between the third 
and sixth costal cartilages, although usually reaching to the level of the fifth 
chondrosternal articulation m the mammillary line The stomach lies 
in the left hypochondriac and epigastric regions, its cardiac orifice being 
situated behind the seventh left costal cartilage, while the pyloric orifice is 
from three to four inches below the xiphisternal articulation in the median 
line when the stomach is contracted The transvei se colon passes across 
the upper part of the umbilical region, following closely the greater curvature 
of the stomach, which reaches to the infracostal line m the case of a moderate 
distention of that organ, while the splenic flexure reaches a higher level than 
the hepatic and is situated behind the stomach m the left hypochondriac 
region The kidneys are situated at the back of the abdominal cavity, 
being lodged mainly m the epigastric and hypochondnac regions, that of 
the right side usually extending slightly into the umbilical and lumbar regions, 
that of the left side being from one-half to one inch higher, and laiely reach- 
ing below the infracostal plane The panel eas lies over the fiist and second 
lumbar vertebrae from two and a half to five inches above the umbilicus, 
while the spleen lies very deeply, its long axis corresponding almost exactly 
with the line of the tenth rib, and its highest and loivest points being on a 
level with the ninth dorsal and first lumbar spines 

The embiyology of the abdominal viscera is interesting because of the 
fact that a number of authors regard splanchnoptosis as a reversion of 
the abdominal organs to the embryonic type Rosengart, from the study 
of a male foetus m the sixth month, found that the small curvature of the 
stomach extended perpendicularly up and down, the ascending and trans- 
\erse colon extended in a straight line from the light lower inguinal region 
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diagonally upward, more than one-third of the right TTnin 

right iliac bone, iihile its upper end did not reach so high as the left Upon 
the superior and exterior surfaces of the kidney the liver rested, while the 
lower portion of the kidney was pressed upon by the colon Ihis picture 
corresponds very closely to that given by Henle, in which there is a compile 
vertical position of the stomach Fiom this position of the viscera the 
position found in normal children and adults is produced by gradual ascensus 
of the various viscera, this being largely due to the fact that after respiration 
the liver rotates and rises into the dome of the diaphragm, and also under- 


goes a relative diminution in size 

Thus i\e see that in advanced cases of splanchnoptosis the position of 
the abdominal organs very closely lesembles that seen during embryonic hie 

Pathogenesis — As regards the pathogenesis of splanchnoptosis diveigent 
views arc held, some believing that the condition is congenital, others that 
it IS acquired, while others hold a middle ground According to Glfinard, 
the starting point of the condition is the falling of the right colic flexuie, due 
to a weakening of the hepatocolic ligament This may follow in3uries, 
pregnancies, strains, dyspepsia, typhoid fever, appendicitis, or localized 
pentomtis, but is piimarily due to a constitutional defect which is present 
in certain individuals as regards the stiength and suppoiting power of the 
mesenteric tissues 

Stiller IS another firm adherent of the congenital origin of splanchnoptosis, 
and he believes that this inherited tendency is shown by a constant organic 
type, a slender skeleton, a long thora'^, soil, flabby muscles, and a diminu- 
tion of the panniculus adiposus, and that in these patients may be found 
a neui asthenic stigma, the floating tenth rib According to him the basis of 
tlie disease rests upon an embryological defect, and the numerous causes 
uliich many authois give for this condition are in reality not primary causes, 
but simply factors which bung about a condition to which the body is already 
embryoiogically committed Among the most impoitantof these adjuvant 
causes Stiller especially mentions the rapid disappearance of fat due to various 
diseases, such as carcinoma and tuberculosis, he does not deny that an 
acquired splanchnoptosis is occasionally possible, but these cases ol movable 
spleen, kidney, or stomach of purely local nature are not associated with the 
subjective symptom-complex of splanchnoptosis so rich in vague and in- 
definite symptoms 

Fulls is also a firm believer in the costal stigma, and calls attention to the 
frequency of splanchnoptosis among young unmarried Sw edish girls who have 
ne\cr vorn corsets and uho have strong abdominal walls The condition 
IS also found frequently among Arab women, who also wear no constricting 
articles of clothing Mathes believes that splanchnoptosis is a constitutional 
and hereditary anomaly of the entire organism, a lack of vital energy of 
all tlie vital tissues, while Hams, who has paid especial attention to the 
etiology of nephroptosis, believes that this occurs in women with a particular 
body form, which can be expressed mathematically in terms of certain body 
diameters, and that practically all women with this body form have movable 

kidneys to a greater or less extent, while trauma is practically never the 
cause ^ 


Landau believes that the primary cause is a weakness of the abdominal 
^\all, in many cases congenital, -while according to Bouveret, neurasthenia 
IS primary, splanchnoptosis secondarj Among other clinicians who believe 
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m the congenital origin of splanchnoptosis, 'n some if not all cases, may be 
mentioned Ewald, Lindner, ICuttner, Drummond, Schwerdt, Tuffier, and 
Montenuis As already stated, Rosengart believes that in many cases there 
IS'^y be a real persistence of the foetal condition Riegel, on the other 
hand, is hriirm, believer in the acquired nature of the disease, and thinks 
that any condition'Tviuch either increases the pressure above the diaphragm 
or diminishes the pressure below, may produce splanchnoptosis, such as 
pregnancy and parturition, wasting diseases, and the removal of abdominal 
tumors or ascitic fluid 

Many clinicians and investigators have laid especial stress upon the corset 
as the most important etiological factor, and among those who have especially 
called attention to this may be mentioned Einhorn, Dickinson, Kellogg, 
Bouveret, Montenuis, and Schwerdt 

Wolkow and Delitzen have carried out a number of interesting expeii- 
ments in regard to the production of nephroptosis, and they conclude that 
the use of a belt may dislocate the kidney downward, may fix it, or may 
even move it upward according to the position of the belt, the high belt 
being obviously productive of the greatest harm , the corset, although it may 
fix the kidneys as long as it is laced, may increase their mobility by altering 
the form of the perivertebral spaces, thus acting as a recurrent trauma, 
and, indeed, the most plausible explanation of the influence of belt and corset 
IS found m the action upon the shape of these spaces According to these 
investigators, nepluoptosis is an infallible index of an existing alteration of 
the intra-abdominal equilibrium Janovski, from his experimental studies, 
thoroughly agrees with these conclusions, while Longyear believes that the 
ligamentous union of kidney and colon is an even more important factor in 
the etiology of nephroptosis 

Victor believes that the fundamental cause of splanchnoptosis is the 
inability of the abdominal walls to resist the weight of the viscera, that this 
IS an inevitable accompaniment of the upright position, and that anything 
which increases the instability of the body will tend to produce this condition, 
such as marked straightening of the thorax at its lower extremity, marked 
anterior convexity of the lumbothoracic segment of the spine, and marked 
tilting forward of the pelvis 

Quincke gives three causes of splanchnoptosis (1) Relaxation or stretch- 
ing of the abdominal vail, (2) change in the form of the abdominal cavity, 
(3) stretching of one or more of the suspending ligaments, while Langer- 
bans recognizes five causes (1) Relaxation of the abdominal muscles, 
(2) hereditary predisposition, (3) pressure of clothing, as tight belts and 
corsets, (4) chlorosis, (5) nervous dyspepsia 

The most valuable contribution to the pathogenesis of splanchnoptosis 
IS that of Keith, v bo believes that the condition is the result of a vitiated 
method of respiration According to him the organs within the thoracic and 
abdominal cavities are poised between the muscles of inspiration and expira- 
tion, two contending sets, which throughout the life of the individual strive 
for the mastery It sometimes happens that one organ is mainly affected, 
very frequently the kidney, sometimes the stomach, liver, or spleen, but 
even in such cases, athough this organ may have suffered the chief attack 
of the inspiratory force, yet a full examination will show that all are dis- 
placed, although to a less degree It must be remembered in this connection 
that all the abdominal viscera, except the kidneys, rest upon a visceral 
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shelf thus, that of the liver is composed of stomach, duodenum, pancreas, 
colon, and right kidney, that of the stomach, of transverse colon, pancreas 
duodenum, and left kidney, these shelves are maintained by the action and 
tone of the abdominal muscles The reason that the right kidney is so much 
more frequently displaced than the left is because the liver acts directly on 
the latter, %\hile in the case of the former there is a safety valve m the shape 
of the splenic flexure of the colon, which may enter or leave the hypochon- 
drium with the greatest freedom, also the left kidney is bound to the spleen, 
and the fundus of the stomach represents a much lighter hammer than the 
liver The adhesion of the base of the pericardium to the diaphragm, 
peculiar to man and the anthropoids, is a most effective aid against ptosis 
Briefly speaking, Keith’s conclusions are as follows (1) The con- 
traction of the diaphragm is the factor winch produces the displacement 
of the viscera m splanchnoptosis, or G16nard’s disease, and further, that of 
the various parts of the muscle, the crura are the most important agents m 
producing this result (2) Before the displacement can be produced, either 
what he terms the thoracic supports of the diaphragm must have yielded, 
or the antagonistic abdominal muscles must have been hampered or weakened 
in then action, as, for example, by tight corsets (3) The bonds which 
fix the viscera to the walls of the abdomen are of quite subsidiary impor- 
tance Displacement of liver and stomach arises chiefly from two causes, 
relaxation or paresis of the abdominal muscles, which maintain the visceral 
shelves, or, more fiequently, constriction of the body cavity by clothing 
or disease so that the normal respiratory swing forward cannot take place 
Thus the theories legardiiig the pathogenesis of splanchnoptosis may be 
broadly placed in three gioups (1) The condition is congenital, and is 
due to an inherent weakness of the tissues which support the abdominal 
viscera, such factors as clothing, trauma, disease, etc , are not the primary 
causes, but simply contnbutoiy ones, which bung out or accentuate the 
inherited tendencies (2) The condition is due to the pressure of clothing, 
trauma, weakness of the abdominal walls, various diseases associated with 


marked loss of strength oi weight, various spinal and thoracic diseases, 
pregnancy and parturition, abdominal tumors, ascites, m other words, a 
number of conditions, each of which has as its result the weakening of the 
various visceral supports, due in some cases to pressure, in other cases to 
adhesions, in other cases to trauma, and in still other cases to a marked 
diminution of the supporting power of the abdominal wall (3) That each of 
the foregoing may be the primary cause of the condition, in other words, 
that there may be both an acquired and a congenital form of splanchnoptosis 
As to the method of the production of the various ptoses, the views of Keith 
are of great interest 

The vuiter has been studying splanchnoptosis most carefully during the 
past eight jears, and the moie it is studied the more one is compelled 
to believe in the extreme importance of a definite congenital defect as the 
underlying cause m very many patients This latent predisposition is 
transformed into the actual disease by some of the factors mentioned above, 
there are, however, instances of acquired splanchnoptosis with no evidence 

^ other constitutional defects peculiar to 

most of these patients This suggests that while m the majority of instances 

orthe acqmred tjpe may definitely be 
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Frequency —In discussing the frequency of splanchnoptosis n e will 
naturally and necessarily quote from the tables of the fiequency of displaced 
kidney, displaced stomach, displaced liver, etc , because in the vast majority 
of cases the descensus of one organ is associated with that of other organs as 
well, although for various reasons the one oigan alone has been considered 
Naturally the only tables of real value m this connection are those of recent 
years, when the condition has been well lecognized, and when clinicians 
have been on the alert to diagnose it Lawson Tait stated that there were 
no movable kidneys, and yet we have but to look at many of the older 
pictures, notably Botticelli’s women and INIemling’s Eve, to realize that 
the condition has unquestionably been present for a long time, although it 
IS highly probable that it is on the increase The condition has been met 
with in practically all the races m w'hich it has been carefully looked foi, and 
cases have been described quite frequently among the Arab women and other 
tribes among wdiom tight clothing is unknown 

Glenaid reported 148 cases among 1310 patients at Vichy, Stiller meets 
from 300 to 400 cases of splanchnoptosis in his private practice every year, 
while ICuttner found 100 cases of this condition among 4000 patients m 
Ewald’s clinic, Kuttner also states that he frequently found floating kidneys 
m children, which is also the writei’s experience and that of Blum Einhoin 
m one year saw 70 cases of splanchnoptosis among 1080 males, and 277 cases 
among 832 females Of 240 cases of enteioptosis proper, 20 were in men and 
220 in women, and in these cases movable kidney was met in 212, movable 
hver in 23 cases in association with movable kidney, and in 12 patients with- 
out movable kidney Enteroptosis alone was met with in 15 patients, 1 male 
and 14 females, and movable kidney alone 57 times, 21 males and 36 females 
Thus in Emhorn’s practice, which is laigely devoted to digestive disorders, 
and m which, therefore, the figures are extremely liigh, ptoses of the abdomi- 
nal viscera are met with in 6 5 per cent of the males and 33 25 pei cent of the 
females Arneill found recoids of splanchnoptosis mil men and 69 women 
of 2004 cases of which he had records since 1892, but these figures are 
undoubtedly too low 

As regards the incidence of movable Ltdncy, many large series of cases 
have been reported, as this displacement has been studied far more than 
that of any others of the abdominal viscera The older anatomists and 
clinicians noted it but larely, thus, Ebstein found movable kidney only 5 
times in 3658 postmortems, while Landau repoi ts only 4 cases among 6999 
hospital patients 

The reports of the past few years, however, show the great incidence of 
this condition, especially among women, thus, Lindner found that one out 
of every four women had displaced kidney, Mathieu found 85 cases among 
306 patients, Larrabee reports 112 cases among 272 patients m the Out- 
patient Department of the Boston City Hospital, Gl^nard, m his statistics 
published m 1893, found 481 cases of floating kidney among 3788 patients, 
2 7 per cent m men and 22 per cent in rvomen, Wolkow and Dehtzen found 
66 cases among 221 women, Einhorn found nephroptosis in 1 81 per cent 
of males and 20 6 per cent of females According to Burnam, wLo has 
carefully investigated the records of the Johns Hopkins Hospital, one out 
of every 5 women had a movable kidney, and one out of every 50 men, 
these figures agreeing absolutely w’lth those of Tufiier In Kuttner’s series 
of 667 cases collected from the literature and from his own practice there 



SPLANCHNOPTOSIS— ENTEROPTOSIS— GLEN ARD S DISEASE 605 

were 584 women and 83 men McPhedran and Stiller are the only two 
authors wdio deny the much greater frequency of nephroptosis in w'omen 
As re<T^ards the grade of displaceioent, Glenard describes four degrees (1) 
Wiien the low er portion of the kidney can be felt only during deep inspiration , 
( 2 ) wdien the greater portion of the kidne 3 '^can be felt, but the upper border 
cannot be made out, ( 3 ) when the whole kidney can be palpated dunng 
deep expiration, and ( 4 ) w'hen the entire kidney can be palpated, and is 
capable of being moved about the abdominal cai ity, this latter being the 
true floating kidnej According to Ew aid and Kuttner, the degrees of dis- 
pl.icement are ( 1 )' The kidney show s a demonstrable respiratory movement 
without being dislocated to anj' extent, ( 2 ) the kidney show^s a dislocation of 
the first degree, that is, w'e are able to palpate from one-third to two-thirds 
of the organ, wdiich can be moved by means of the hand, and is more or less 
dislocated fonvard, ( 3 ) the kidney shows a dislocation of the second degree, 
that is, is palpable over its entire extent, is easily moved by the hands and 
during respiration, and lies near the anterior abdominal wmll, or, at least, 
IS easily bi ought there, and (4) the kidney is dislocated and fixed in an 
abnormal position In Kuttner’s and Ea\ aid’s series of 79 cases associated 
either w'lth dilatation or displacement of the stomach, in 47 the right kidney 
w as displaced, in 7 the left kidney, and in 25 both kidneys,, 18 eases fell 
under the first grouping, 64 under the second, 19 under the third, and 3 
under the fourth 

As regards age, displaced kidney, as w’ell as ptoses of the other viscera, 
is frequently met w'lth m very 3 oung children, in several cases under three 
yoais of age In Kuttner’s scries of 326 cases, 6 w'ere found betw'een one 
and ten 3 'eais, 32 between ten and tw-ent}', 82 betw'een tw'enty and thirty, 
123 bctw'een thirty and fort 3 ’', 49 betw^een forty and fifty, 26 betw'een fifty 
and sixty, and 8 between sixty and seventy, that is, the great maprity of 
these patients wdien seen by the physician for the first time are between 
twent 3 " and fifty 3 ears of age Lairabee reports 5 cases over sixty years 
and one over sc\enty Blum has recorded many cases among children, and 
we ha\c noted the condition frequently m x'er\ young infants 

As to race, in Larrabee’s senes of 112 cases among 273 patients, of 93 
Americans nephroptosis w as found in 37 per cent , of 69 Insh in 51 per 
cent , of 41 British in 49 per cent , and of 22 Russian Jew's m 30 per cent 
As to the relation of pregnancy to floating kidne 3 ', in Kuttner’s series of 94, 
40 patients had never borne children, 10 had borne one child each, and 44 
had borne tw 0 or more children each In Landau’s series, 31 of 34, on wdiom 
notes w ere made, had borne no children, wdnle m Lindner’s senes of 75 
patients, 24 had ne\er been pregnant, 12 had been pregnant once, 30 had 
been pregnant two or more times, while of the others no notes w'ere to be 
found Of Drummond’s 27 w'omen patients 16 had borne children, wdnle 
of Larrabees 112 cases, 51 were nulhparous and 50 multiparous 
As regards the frequency wuth which right, left, and both kidneys are af- 
fected, in Kuttner s series of 727 cases, m 553 the right kidney alone was 
mo^able, in 81 the left kidne 3 alone, and in 93 both kidneys In Einhorn’s 
sen^ the right kidney alone was morable m 77 3 per cent of the cases, 
the left kidney alone in 2 1 per cent , and both kidneys m 20 6 per cent 
As regards the incidence of gasiroptow, figures are of little value because, 
m the first place, the condition is generally oierlooked unless associated 
v ith gastrectasis or unless special examination is made either by inflation 
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or the use of the x-rays, and in the second place because many of the symp- 
toms, which in reality were due to a displacement of the stomach, have been 
ascribed to displacement of the kidney and treated accordingly Francme 
has collected 100 cases, and Kuttner reports 15 cases of marked gastroptosis, 
in only 2 of which the abdomen was pendulous, in 4 the abdominal muscles 
were of normal tone, while in 9 they were soft and flabby Kuttner and 
Ewald report 100 cases of displaced kidney, 94 m women, 6 in men, in 79 
of which there was either a dilatation or displacement of the stomach Smith- 
wick, m 68 cases of splanchnoptosis, found the right kidney affected in all 
cases, the left kidney in 20 per cent of the cases, the stomach in 62 per cent , 
and the liver in 7 per cent The writer’s experience has been that in a large 
proportion of the cases of splanchnoptosis the stomach is involved to a greater 
or less extent 

Glenard has reported 51 cases of displaced livci, 32 being associated 
with movable kidney, and of these, 30 were women and 2 men Einhorn 
reports 21 cases of displaced liver in 369 women, 9 cases in 439 men, a 
moderate degree of abdominal flaccidity was present in 16 of the 21 women 
Graham has collected 68 cases of displaced liver, 55 m women, 13 in men, 
and Saveheff has recently collected 118 cases fiom the literature Clarke 
and Dolley report a case of congenital floating liver with a definite mesohepar 

Several isolated cases oi floating spleen have been reported, although, unless 
the spleen is markedly displaced, a ptosis is diflficult to determine, because of 
its position, which can only be determined by the most careful percussion 
and because of the absence of symptoms Of Emhorn’s 1912 patients, m 
which there were 347 cases of splanchnoptosis, ptosis of the spleen is men- 
tioned but once The frequency of displacement of the pancreas, of the 
colon, and of the sigmoid flexure is difficult to determine The displacement 
of the pancreas is of interest because Gl6nard’s corde colique transverse, 
which he believed to be the constricted transverse colon, Ewald regards 
as the descended pancreas 

Cardioptosis, or the descensus of the heart, has been described m a few 
cases Einhorn found it 22 times m 926 patients, 18 men, 4 women, and 
in about one-half of these cases there was an associated hepatoptosis He 
thinks the condition is probably due to the downward displacement of the 
diaphragm 

The association of displacements of the pelvic organs with splanchno- 
ptosis IS a subject to which very little attention has been paid, and yet it is 
one of extreme importance, because retroflexion of the uterus is a very 
frequent accompaniment of displacement of various abdominal organs 
Smithwick found that of 34 women with splanchnoptosis, 80 per cent had 
retroversion of the uterus generally in a marked degree, and Smith believes 
that the majority of patients coming to the gjmiEcologist have splanchno- 
ptosis 

Symptoms. — We will discuss the symptomatology of splanchnoptosis in 
general, and later call attention to the symptoms especially referable to each 
of the displaced organs In the first place, it must be insisted upon that there 
may be absolutely no symptoms whatsoever, and, in the second place, that 
the intensity of the general symptoms does not, as a rule, depend so much 
upon the extent of the displacement of the various viscera as upon the 
degree the nervous system is involved In this connection we must not 
forget that all of these symptoms have been ascribed in turn to each of 
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the viscera, according to whether kidney, stomach, liver, or intestines were the 
special object of study, and yet that in the vast majority the symptoms 
are referable to a displacement of all or most of the viscera, although the 
degree of displacement may be different The usual picture of a case 
IV Inch presents symptoms is that of a thin, pale, young woman or man of 
slight build with dyspeptic and nervous complaints, a nervous expression, 
and thin, soft abdominal walls in which there is a marked lack of tone 
Some have called attention especially to the juvenile expression of the face, 
others to the fact that the picture closely resembles that met with m phthisis 
We may have symptoms of the most aggravated type of neurasthenia, to 
which are added various abdominal symptoms, such as indigestion, consti- 
pation, pain in various portions of the abdomen, a feeling of lack of abdominal 
support, frequent, sometimes painful urination, backache, sideache, various 
respiratory symptoms, cardialgia, pain during or after meals, sometimes 
nausea and vomiting All of these symptoms are aggravated by standing, 
walking, or exercise, while the prone position causes them to markedly dimin- 
ish and sometimes to disappear for the time being It is also noteworthy 
that the symptoms become less if the abdomen is lifted up either by an 
artificial support or by the hands of the physician as he stands behind the 
patient — the so-called “belt test” of G16nard The greater the congenital 
anomaly, and the earlier the adjuvant factors act upon one so predisposed, 
the soonei will these symptoms make their appearance Among the more 
important objective symptoms may be mentioned a flattened abdomen, 
often with hypoplastic walls, a bent spinal column, sometimes an abdomen 
flattened in the epigastric region but distended below the level of the umbili- 
cus, sensitiveness to pressure near the tenth rib m some cases, a cord-hke 
transverse colon (oi displaced pancreas, according to Ewald), through 
which the pulsation of the aorta can be distinctly felt, while in some cases 
visible swellings can be seen m abnormal locations due to displacement of 
the various viscera 

Gldnard divided the symptoms into three special groups hypostasis, 
or lack of tone of the abdominal walls, splanchnoptosis, and enterostenosis 
The first shows three special symptoms deformity of the abdomen, flabbiness 
of the abdominal vv alls, and the ease with which the hypochondrium can be 
compressed Splanchnoptosis shows four special signs splashing sounds 
in the stomaeh, epigastric pulsation, floating kidney, and ptosis of the trans- 
verse colon Enterostenosis has three special signs a palpable contracted 
band of the transverse colon, of the ciecum, and of the sigmoid flexure The 
three symptoms on which Gl^nard put especial stress are a stenosed and 
displaced colon, movable kidney, and deformed liver, he believes that 
the starting point of the condition is a falling of the right colic flexure due 
to a weakening of the hepatocohe ligament, which may follow injury, preg- 
nancies, strains, wastmg diseases, etc , but which is primarily due to a con- 
stitutional defect 

sj'mptoms which have been described may be mentioned 
pain and fatigue in the early afternoon and in the very early hours of the 
morning, these hours, according to some, corresponding to the period of 
duodenal digestion, marked nerv'ous crises, hysteria, insomnia, despondency, 
and mitabihty^’ memorj' and of the powder of concentrating attention, 

hleinert believes that chlorosis in young girls is sometimes a crisis of 
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splanchnoptosis, while Quincke lays especial stress upon the respiratoiy 
symptoms, due in part to the lack of tone of the abdominal muscles and 
partly to the deformity of the lower portion of the thorax, which disturbs 
the relation between the diaphiagm and ribs m many ways, due to these 
causes we may find shortness of breath on standing or exertion, cardiac 
oppression or distress, and sometimes dizziness oi weakness, possibly due 
to vascular changes, possibly to stretching of the splanchnic nerves 

G16nard himself describes four forms of splanchnoptosis, the gastro- 
intestinal, the hthsemic or hepatic, the neuiasthenic, and the cachectic, and 
believes that m many cases the patient goes from one form into the other 
m the order named Keith, who has paid so much attention to the re- 
spiratory phenomena of splanchnoptosis, calls especial attention to the 
frequency with which cervical curvature or ewe-neck is met He believes 
that from a clinical point of view the most important of the visceral bonds 
IS the gastrohepatic omentum, and that more than half the results of ptosis 
of the liver and stomach are due to compression, straining oi distortion of 
the bile, blood, nen^e and Ijmiph channels contained m this omentum 
He believes that gallstones are commonly present in cases of splanchnoptosis, 
explaining this by the descent of the duodenum, head of the pancreas, and 
termination of the common bile duct, which is invariably caused by the dis- 
placement of the liver, and which makes the entrance and exit of the bile 
to and from the gall-bladder extremely difficult 
As to the relationship between neurasthenia and splanchnoptosis, there is a 
marked difference m opinion, some holding that neurasthenia is primaiy 
and enteroptosis is secondary, others the reveise, while a third group holds, 
and piobably rightly, that in most cases each represents a congenital fragility 
of tissue independent primaiily of each other, but frequently associated 
and reacting veiy deleteriously upon each other 
It must strike our gynaecological brethren that the symptoms which they 
have ascribed to retroflexion of the uterus bear a striking lesemblance 
to those of splanchnoptosis, and this accentuates the fact already noted that 
in the vast majority of cases retroposition and retroflexion of the uteius 
are but associated signs of a general splanchnoptosis, and to expect relief 
by a ventral fixation of the uterus seems chimerical, to say the least 

Gastroptosis — Gastroptosis, although one of the less frequently recognized 
of the visceral ptoses, is one of the most important as regards symptoma- 
tology, undoubtedly many of the symptoms referred to displacement of 
kidney oi liver are in reality due to an unrecognized displacement of the 
stomach We have already referred to the vertical position of the stomach 
in embryonic life, and to the two views legardmg the etiology of this condi- 
tion, that IS, that the condition may be congenital or may be acquired As 
to its frequency, it is being more and more recognized as it is being more 
carefully investigated, thus, Memert finds displacement of the stomach in 
80 per cent of the patients in his gynaecological clinic, while Thompson, 
who has noted many cases, finds it six times more common in women 
than m men 

In the downward dislocation of the stomach we have two mam forms 
First, the whole stomach may be dislocated downward, and second, the 
stomach may occupy a more vertical position, although, strictly speaking, 
the former is rare, due to the firm fixation of the cardiac end The most 
frequent form is the subvertical, the next is the vertical, while the loop. 
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crescent, or garland form is less common The vertical or subvertical forms 
arc peculiaily liable to dilatation, this being, of course, aided by a general 
weakness of the patient, frequent overloading of the stomach, relaxation ot 
the abdominal wall, pregnancy and paiturition, rapid loss of weight, and 
constriction due to corsets As legaids symptoms, there may be none 
vliatsoeier, in fact, the symptoms diiectly referable to the stomach are 
largely dependent upon the associated dilatation oi the motor or secretory 
anomalies Steele and Francine found some dilatation of the pylonc 
extremity m each of 70 patients examined by them We must, therefore, 
legard the symptoms met with in gastroptosis as largely due either to a per- 
veision of the motor or the secretory powers of the stomach, or to a dilata- 
tion with its characteristic sjmiptoms due to the retention and decomposition 
of food, and the associated auto-mtoxication If the ptosis is marked, 
it IS haid to see how it is possible to prevent difficulty in the propulsion of 
food, leading to increased fermentation m the stomach and subsequent 
distention and atony So long as the stomach is not overtaxed there is 
little oi no distress, for if the ptosis is not great the stomach is easily able 
to pcifoim the additional amount of labor If, on the other hand, excessive 
work IS thrown on the stomach, as after very laige meals, rapid eating, 
the ingestion of much easily fermenting food, or the upright position 
immediately after eating, the stomach is unable to do the excess of work, 
and dilatation occuis 


The symptoms which are especially referable to the displacement of the 
stomach are distiess and flatulence aftei meals, sometimes nausea and 
vomiting, tachycardia, anorexia, coated tongue, numbness and dizziness, 
pain, iihich may be due either to fermentation, associated catanh, incieased 
acidity, or the pressme of the displaced stomach on the solar plexus, and a 
feeling of lack of suppoi t, while in some cases the dread of gastric disturbances 
leads to slow staivation and cachexia Many of these symptoms are, of 
couise, m the mam due to the associated dilatation or motor insufficiency, 
V hile in all cases the quantity of food seems to be of more importance than 
its quality in the pioduction of symptoms Rose believes that the condition 
is identical with atonia gastnea Whethei the dilatation is due to gastro- 
ptosis alone, or v hcthci a displaced kidney plays a pai t m its etiology, will 
be discussed subsequently A splashing or a rumbling sound m the stomach 
IS frequently met with Of course, it must be remembered that m many 
cases the s^anpfoins are moie referable to the neurasthenia so frequently 
associated v ith this condition than to the displacement of the oigan pci se 
In gastroptosis, as in the other ptoses, the symptoms are usually lessened by 
the prone, and increased by the upright position 
As to the effect of ptosis upon the gastric secretion subacidity is the rule 
In 20 patients examined by the writer m this connection, only one showed 
a hyperacidity, there nasa slight diminution m the free hydrochloric acid, 
with no 01 slight dilatation, while as the dilatation became more marked 
the free hydrochloric acid diminished, and wms absent in most of the patients 
1 f glades of dilatation, thus suggesting that the subsequent 

c I atation is of more importance than the primary'’ ptosis as regards the 
gastric secretions Steele and Francine, from a study of 70 cases, also found 
th^ diminution of free hy'drochlonc acid w as the rule 

ephroptosis ^Of all the divisions of splanchnoptosis, nephroptosis or 
displaced kidney has absorbed by far the greatest amount of attention and 
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study, an unfortunate condition in many ways, because to it have been 
ascribed so many of the symptoms which undoubtedly were referable to 
the displacement of other organs that investigation of the other ptoses has 
lagged far behind, and j'et in the vast majority of cases nephroptosis is but 
a part of a general splanchnoptosis 

Some, such as Israel, Litten, Morris, and Kuttner, believe that the so-called 
first degree of displacement of the kidney is not pathological Hams, who 
IS a firm believer in the congenital origin of nephroptosis, and who found 
a movable tenth iib m 61 of 110 cases, believes that the characteiistic 
sign is a peculiar body form, a marked contraction of the lower end of the 
middle zone of the body, with a diminution of the capacity of this portion 
of the body cavity Becker and Lenhoff divide the distance from the supra- 
sternal notch to the upper edge of the symphisis pubis by the least circum- 
ference of the abdomen, for the sake of convenience multiplying this by 
100, the average index was 77, and they found that if 'it was above 77 the 
kidneys could usually be felt, while if below 75, as a lule they could not 
be felt These views aie m harmony with the congenital theoiy of nephro- 
ptosis and are also borne out by numerous clinical facts Thus Albarran, 
Sheldon and others have noted numerous cases in the same family, while 
many cases have been reported in very young children, in some cases under 
two years of age, where none of the ordinary predisposing causes had been 
met with 

As we have said before, many of the symptoms which have been referred 
to nephroptosis are in reality referable to a displacement of the stomach 
and intestines Among symptoms definitely referable to the kidneys them- 
selves may be mentioned a feeling of lack of support in the back and flank, 
frequent urination, associated with burning sensations, which is sometimes 
diagnosed and treated as cystitis, pain which may be either continuous or 
intermittent, and which is often relieved by the patient lying down, symptoms 
very suggestive of appendicitis or gallstones, pain, jaundice, etc , which may 
be due to pressure, and which, according to Keith, is very common, and 
may even lead to the formation of gallstones There may be intermittent 
hydronephrosis with polyuria after the reduction of the kidney to its normal 
position, the so-called Dietl’s crises, consisting of paroxysmal attacks of 
intense pain, nausea, and vomiting, which some believe due to intermittent 
hydronephrosis, while others consider that they are caused by torsion of 
the lenal vessels and neives Other sjTuptoms are suggestive of gastric 
ulcer, blood, albumin, and casts may occur in the urine, which, however, 
may be referable to the trauma of the kidneys produced by palpation, 
gangrene of the kidney is an extremely uncommon condition, while some 
believe that the displaced kidney produces and maintains a congestion of 
the pelvic organs 

Ruggi believes that some of the neurasthenic symptoms met with in 
nephroptosis are due to a perversion of the internal secretion of the kidneys, 
a view, however, which at present has no basis m fact Some patients 
complain of feeling a moving mass m the abdomen, others have definite 
symptoms of sciatica and crural and intercostal neuralgia Intermittent 
hfematuria and nephritis hare been described, while in two cases of post- 
operative pyelitis examined by the writer the fact that the affected kidney 
was in each case the displaced organ suggests that its resistance is lowered 
by the displacement 
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Burnam. from his most interesting study of the cases of nephroptosis at 
the Johns Hopkins Hospital, finds that only one case m ten of movable 
kidney has marked local symptoms, the cardinal symptoms being pain m 
the side, gastric symptoms, and nervousness The dragging dull pain 
m the flank is about three times as common as acute attacks ot Uietl s 
crises while cases of Dietl’s crises are commoner than those which have 
both the dragging pain and crises About one out of every eight cases 
uith Dietl’s crises shows a beginning hydronephrosis, about one out of 
eveiy three cases shows marked gastiic symptoms, and one out of every 
three cases shows pronounced nervous symptoms Tuffier calls attention 
to the fact that although traumatism rarely is the cause of renal displace- 
ment, it often calls attention to an organ already displaced by calling forth 
active symptoms He believes the gastric symptoms m nephroptosis are 
due to an atonic gastric dilatation, while of the paroxj^smal pams in the 
renal region he describes two kinds first, slight pam followed by the 
passage of much clear urine, and second, the pain associated with inter- 
mittent hydronephrosis, and suggestive of renal calculus, there usually 
being a renal tumor to be made out during the paroxysm, while the amount 
of urine, which is markedly diminished wnth the onset of the pam, is often 
markedly increased with its subsidence, part of this increased flow being 
due to a reflex action of the healthy organ Kelly, by catheterization of 
movable kidneys, has shown that a slight hydronephrosis is the rule, for he 
found the average capacity of the renal pelvis in 65 cases of nephroptosis 
to be between 12 and 13 cc , the normal capacity being 7 to 8 cc , W'hile 
Tuffier divides the cases of nephroptosis into the simple and the hydro- 
nephrotic 

The relationship between nephroptosis and dilatation of the stomach 
has not as yet been definitely determined According to some the gastrectasia 
IS definitely secondary to gastroptosis, while according to others the displaced 
kidney plays a very important role m the production of the dilatation Bram- 
wcll reports a case of movable kidney producing pyloric stenosis and con- 
striction of the duodenum Muller-Warneck believes that the right kidney 
•when movable falls inward and forw'ard, producing pressure upon the 
descending portion of the duodenum, which m turn produces dilatation of 
the stomach by the constricting bands caused by the ptosis, wdiile Bartels 
believes that it is the kidney itself that compresses the duodenum, a view 
concurred m by Malbranc, Schutz, and von Fischer-Benson Others, 
however, believe that floating kidneys play no part in the production of 
gastrectasia, among whom may be mentioned Oser, Leube, Ewald, Noth- 
nagel, and Lindner Drummond found no cases of dilated stomach in 
his 31 cases of movable kidnej , Kuttner has found gastrectasia associated 
iiith movable left kidney, which is hard to explain on Muller-Warneck’s 
theory^, and he found no improvement in stomach symptoms after fixation 
of the kidnev , Litten believ es that in some cases gastrectasia may cause 
floating kidney, while Lenhartz found no cases of movable kidney m 16 
cases of gastrectasia It seems far more probable that the dilatation of the 
stomach so frequentlv met w ith m splanchnoptosis is in the vast majority 
ot cases etiologically dependent upon the gastroptosis, and that there 
IS no causal relationship between it and floating kidney’^ except m very rare 
instances There is no question but that chronic appendicitis is frequently 
associated w,th displaced right kidney, and this fact should always be kept 
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in mind, it is often advisable to lemove the appendix at the same time 
that the kidney is stitched into position Many have also called attention 
to the lelationship between floating kidney and obstiuction of the common 
bile duct 

Hepatoptosis — Floating liver is frequently not diagnosed, due partly to 
the difliculty m making out a modeiate degree of displacement, partly 
because it is frequently legaided as an enlaiged liver and partly because 
by the vast majority of obseiveis the kidney is the only organ carefully 
investigated m splanchnoptosis, yet the tables of Giaham, Emhoin, Landau, 
and others show that the condition is not lare Floating hvei was fiist noted 
on the dissecting table by Sauvage and Portal, and m 1866 Cantani described 
the first case m a living patient The sjnnptoms of the condition are rather 
indefinite There may be spontaneous pain, wdiich is sometimes brought 
on by jumping, -walking, raising the right arm, sneezing, coughing, and 
yawming, while sometimes paioxysms of pain occur wnthout apparent cause, 
m the -writei’s experience pain has been a very common symptom, usually 
relieved by making the patient he on the back or on the right side, or by 
manual replacement of the oigan The pain is commonest m the right 
hypochondriac and epigastiic regions, radiating thence tow^ard the shoulder 
or the flank Pressuie, although rarely painful, often produces peculiar 
sensations m various portions of the body, especially die aims and shouldeis 

Many patients complain of digestive symptoms, meteoiism, constipation, 
or of feeling a movable body, a s-^mptom frequently met wnth in nephro- 
ptosis, others of bearing-down sensations and colicky pains, -while among 
other symptoms -vidiich have been described m occasional cases may be men- 
tioned respiratory disturbances, palpitation, ascites, hemorrhoids, oedema 
of the lower extremities, albuminuria, polyuria, purpura, jaundice, and 
recurring hemorrhage from the stomach Keith has especially insisted upon 
the important symptoms referable to hepatoptosis, believing that they are 
caused by the compression of the bile, blood, nerve and lymph channels 
contained m the gastrohepatic omentum , he believes that gallstones are very 
common Steele has sho-i\m by experiments on the cadaver that biliary 
obstruction is met -nuth m floating liver, pressure in the common duct being 
between ftvo and three times the normal Landau describes three grades of 
hepatoptosis (1) moderate descent with anteversion or letroversion, (2) 
marked descent either -v\ith lateral displacement toward the light, or -vinth 
anteversion or retroversion, (3) vertical or oblique displacement, the left 
lobe descending into the abdominal cavity 

Descent of the Intestmes — This is practically met wnth m eveiy case of 
splanchnoptosis, but the difiicult-y of making a definite diagnosis has made 
most observers minimize its importance, yet the intestinal symptoms are 
many and diversified, and among them may be mentioned constipation, 
fermentatne dyspepsia, mucous colitis, -wdiich is quite common, various 
s-^Tiiptoms due to stenosis of the intestines, marked fulness in the lo-n^er half 
of the abdomen, peristaltic movements in the displaced intestines, often 
made out if the abdominal wall is thin, and pain and fatigue in the hours cor- 
responding to the period of duodenal digestion, -w^hich O’Connell thinks are 
three m the afternoon and t-nm in the morning m the majority of cases 
Ewald believes that the intestinal disturbances are due to the dragging of 
the bands on -R'liich the sections of intestines are hung, this producing reflex 
irritation of the intestines, disturbances in their circulation, then motor and 
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setietory functions, v.hile, due to the sinking of the transvwse colon, t e 
horizontal poition of the duodenum is pulled downward The formation 
of adhesions probably plays a part in the production of these ^mptoms 
TJie small intestines, containing liquid feces, are but slightly affected by 
ptosis, but m the large intestines, containing solid feces, a loop or kink is 
of much more serious importance and may produce marked constipation 
Recent work has shown that ptosis and kinking of the sigmoid flexure is 
an extremely important factor in this connection, while the transverse colon, 
which in Its ptosis assumes an M or V shape, often pulls down the stomach 
in its descent 

Descent of Spleen and Pancreas— The descent of the spleen has been 
raielj desciibcd, because it is difficult to recognize slight displacements and 
because symptoms aie usuallj'^ absent In a few cases which have symp- 
toms the patients complain of diagging, uneasy sensations m the back and 
side All grades of splenic displacement have been described, while the 
fact that several cases have been found m members of the same family 
suggests a congenital origin The organ is usually enlarged, while some- 
times torsion of the pedicle may occur with gangrene and the need of imme- 
diate opciation to preserve life 

As regaids the pancreas, we must remember that a segment of this organ 
IS firmly bound to the radix mesenterica, and is, therefore, fixed, but Ewald 
believes that the other portion may undergo descensus, and may be felt 
as a constiicted cord, which Glfoard, however, believed to be the trans- 
\ersc colon 


Diagnosis — The diagnosis of splanchnoptosis should be easily made 
b> all careful observeis The diagnosis can often be made when the patient 
is fiist seen, the characteiistic body form, the expression frequently described 
as pivenile, the evident neurasthenic tendency, so frequently associated nith 
splanchnoptosis, should at once call our attention to the possibility of this 
condition Hams, Becker, Lenhoff, and others have expressed this peculiar 
body form mathematically, and the measuiements which can be made m 
a fen moments are often very suggestn^e Others insist on the importance 
of a floating tenth rib in this condition In all cases the vague and protean 
symptom-complex of nci\ous and digestive disorders, inability to do hard 
mental oi physical work, and the other symptoms which have been described 
should make us suspect the condition We must remember, however, 
that man^ patients shon no symptoms whatsoever, and in such the diagnosis 
c.in only be made by a careful physical examination 
As regards the diagnosis of gastroptosis, splashing or succussion sounds 
are frequentb heard, there is commonly a sinking in of the epigastrium, 
with a bulging in the region of the umbilicus oi below^ it, while if the ab- 
dominal wall is thin peiistaltic waves may be definitely seen To exactly 
diagnose the foim and position of the stomach w'e may attempt to percuss 
the oigan, use ausciiltatoij’' percussion, or we may with the stethoscope 
o\er tlie stomach determine the length of time it takes for fluid to pass from 
le mouth into this organ All these methods, however, are inexact, and 
it IS therefore adeisable either to distend the stomach with carbon dioxide 
gas, ina \ing the patient take bicarbonate of soda and tartaric acid m separate 
g asses, istciid b> air through a stomach tube, according to Runeberg, 
'V'? ^ ^ added adiantage of telling us something regarding the tone 

o he stomach wall, make use of Turck’s gyromele, Einhorn’s method of 
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gastric diaphan-^, an electric light being introduced into the stomach, or 
inflate the stomach with water Recently much A\ork has been done, 
notably by Wordew, Sailer, Pancoast, and Davis, in using the r-rays in 
diagnosing this condition Bismuth submtiate, suspended in mucilage of 
acacia, two ounces to the pint, is intioduced into tbe stomach, and immediately 
afterward an T-ray photograph taken, the breath being held in full but not 
forced inspiration and the patient standing The exposure does not last 
more than fifteen seconds, the plate being in contact with the anterior 
wall and the rays thrown posteriorly Siphoning off the bismuth emulsion 
immediately afterward is advisable to prevent toxic symptoms If by any 
of these means the greater curvature is found at oi below the umbilicus, and 
the pylorus and lesser curvature displaced downward, the diagnosis can be 
made 

In nephroptosis sometimes the displaced kidney can be distinctly seen 
through the thin abdominal wall, while in many cases a sinking m of the 
flanks can be noted The only satisfactory way to make the diagnosis, 
however, is by means of bimanual examination and palpation of the organ 
The patient should be examined both in the standing position, lying on the 
back, and lying on either side, while it is extremely important m many cases 
to make the patient walk around, hop, jump, or support herself with both 
hands on the side of the bed before making the examination Many mis- 
takes have been made by examining patients in bed after a night’s rest when 
the kidney has returned to its normal position G16nard’s procbde de pouce, 
the lifting up of the kidney with the fingers and its palpation with the 
thumb, IS a very simple and easy method of determining displacement of 
this organ The tumor made out by these means is usually freely movable, 
and can be easily replaced In the case of Dietl’s crises a tumor m the 
lumbar region is frequently made out, which disappears on the cessation of 
pain It IS an unquestionable fact that too frequent or too severe palpation 
of the kidneys may haim these organs, and albumin, casts, and blood may 
be found after such an examination Einhorn believes that the congestion 
of the organs due to their displacement may lead to nephritis We must 
also remember that a marked change in the size of the palpable tumor is 
suggestive of an associated hydronephrosis 

In hepatoptosis we practically always find a tumor m the right side of 
the abdomen with its convex surface directed forward In making the 
diagnosis we use both palpation and percussion On percussion the liver 
dulness, instead of beginning at the fifth rib or fifth interspace in the mam- 
millary line, IS at a much lower level, often the costal margin, while the lower 
limit of dulness is coirespondingly depressed In place of the normal liver 
note m the hypochondrium and epigastrium, we meet a tympanitic note due 
to the ascent of coils of intestine When the patient is made to he on his 
back or his right side with the hips elevated, the liver usually falls back into 
its normal position, and the topographical percussion is normal For this 
reason it is important to percuss first with the patient in the erect position 
By bimanual palpation we can make out the characteristic tumor m the 
hypochondriac or lumbar region, the patient must be examined m both the 
prone and upright position, and an attempt must be made to replace the 
organ Because of the rotation of the organ the liver always seems enlarged 
Sometimes by inspection a slight bulging of the abdomen on the right side 
IS made out We must remember that sometimes replacement is impossible 
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because of adhesions, 'svhde in all cases we must differentiate a displacement 
which IS part of a general splanchnoptosis from that due to pleurisy with 
effusion, diaphragmatic abscess, or from enlargement or tumors of liver 
Sometimes we can feel a peculiar tongue-shaped process of the right lobe 

known as Rieders lobe ^ t /. 

In diagnosing displacements of the xniesiincs, by far the most satistactory 
method is the use of the x-rays Usually the csecum and the tiansverse colon 
can be palpated as cords, w hile inspection will often show us peristaltic 
waves in the displaced coils By distention through a rectal tube by air or 
nitrogen gas we can usually determine satisfactorily the position of the trans- 
verse portion of the colon, which is usually m splanchnoptosis at or below 
the umbilicus in close lelationship to the greater curvature of the stomach 
The pulsation of the abdominal aorta can usually be easily felt Boas 
has followed a metallic capsule through the intestinal tract by means of 
the T-rays, while Wordew, Sailer, Pancoast, and Davis have determined the 
position of the large intestine, and occasionally also a portion of the jejunum, 
by injecting the bismuth mixture described above through a rectal tube, and 
subsequently taking an a-ray photograph They especially noted the low 
position of the hepatic and the high position of the splenic flexure, and the 
iact that the contents appear to remain longer in the csecum than elsewhere 

The diagnosis of splenoptosis is usually easy, as by palpation the organ 
with its sharp edge and notch may be easily made out If, however, the 
organ is fixed in an abnormal position and deformed by adhesions the 
diagnosis is much raoie difficult 

It we make use of the methods described above, the diagnosis of splanch- 
noptosis should be easily made From a careless examination the condition 
IS Irequently regarded as purely a gynrecological one, w’hile m some cases 
gastroptosis with the cachexia sometimes associated with it has been mistaken 
for gastric ulcer or carcinoma Among the conditions which may be mis- 
taken for floating kidney are fcecal tumors in the hepatic flexure or in a 
loop of the small intestine, a distended gall-bladder, a myoma of the uterus 
nith a long, thin pedicle, or a small ovarian cyst or tumor Among the 
conditions for which floating liver has been mistaken may be mentioned 
renal tumors and hydronephrosis, nephroptosis, and certain rare cases of 
thickened mesentery or omentum The spleen has occasionally been 
mistaken for a uterine myoma, or an ovarian cyst or tumor 

Prognosis — It must be remembered, m the first place, that m many 
patients no swnptoms are present and no treatment necessary If they are 
seen earfi and are w illing and able to carry out the prophylactic measures 
described, or m those cases m wdnch the sjTnptoms are almost exclusively 
referable to one displaced organ, real success may attend the treatment, 
be It medical or surgical, but in the majority of cases seen m adult life, 
w hen the organs show considerable displacement, the sjrmptoms are maiked 
and ^arled and the nenous system considerably involved, although the 
condition may be markedly relieved in many cases and m some the 
SMiiptoms made to entirely disappear, yet there wnll be a large number m 
wliom treatment of any kind will prove very discouraging 

Ireatment— The treatment of splanchnoptosis is in the mam rather 
unsatisfactor\ , particularly so if the symptoms have been present a long 
time and the displacement of the \arious Mscera has reached a marked 
degree io comprehend the proper treatment it is well to remember that 
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m the majority of cases the condition in all probability depends on a con- 
genital fiagility of tissue, while in those so congenitally disposed numerous 
secondaiy factors may bring about the displacement of the vaiious viscera 

Prophylaxis — To prevent marked manifestations of splanchnoptosis it 
IS most important that the tendency should be recognized early and every 
possible method of piophylaxis carried out Children with the characteristic 
body form, or with a slight displacement of any of the abdominal viscera, 
should be treated with the utmost care, they should be made to he down 
during certain hours of the day, especially after meals, great care should be 
paid to their diet, and if they aie extremely thin every effort made to fatten 
them, the strength of the diaphragm, the mtercostals, and the abdominal 
muscles should be increased by carefully chosen exercises, they should be 
given breathing exercises, in the hope of enlarging the lower thoracic zone, 
sometimes they should be made to wear abdominal bandages for a short 
period of time if their abdominal muscles show great lack of tone, abdominal 
massage should be given if possible, and everything should be done to put 
them and to keep them in the best possible physical condition 

Attention should be paid to all persons, whether adults or children, during 
and after acute or chronic diseases associated with marked loss of weight 
or diminution of muscular tone, and one should be most careful about 
allowing such patients to get up from bed and go back to active occupations 
Systematic overfeeding associated frequently with massage should be earned 
out to bring back body weight and muscle tone to noimal Great care 
should be taken after rapid obesity cures, and it is probable that m this, as 
well as in a number of the other above conditions, wearing a bandage for a 
short period of time would be advisable Too much caie cannot be taken 
during the puerperium, the patient should not be allowed to get up too soon, 
and when she does she should be provided with a snug abdominal support 
until the mechanical conditions within the abdominal cavity approximate 
the normal again Great care and practically the same precautions should 
be taken aftei the removal of laige quantities of ascitic fluid, or of large 
abdominal tumors, for in these conditions, as m pregnancy, there occurs a 
sudden diminution of intra-abdominal pressure It is essential that we as 
physicians should demonstrate to our patients the dangers from the use 
of tight corsets or tight belts, and if they insist upon their continuance try 
to persuade them to wear the less unhealthful kind, that is, the straight front 
corset, V here the pressure is exerted upon the lower half of the abdomen 
The great majority of patients with splanchnoptosis are deficient m body 
fat, and even when no sjunptoms are piesent we should advise such patients 
to so regulate their diet and mode of life that an increase m weight will 
take place Patients with this tendency should systematically carry out 
breathing exeicises and other exercises to improve the tone of their 
respiiatory and abdominal muscles, while everything should be avoided 
that tends to lead to pendulous abdomen or to an atonic condition of the 
abdominal walls 

General Treatment — The diet in splanchnoptosis depends largely upon 
the degree to vhich the stomach and intestines are involved Gldnard 
advised a careful dietary, depending mainly on meat at first, and gradually 
adding stale bread and green vegetables, but avoiding acids, wines, cereals, 
and fats Ample nutrition to inciease the body weight is most important, 
and this is best obtained by following a simple mixed dietaiy wuth little 
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fluids at meals, v,hile often between meals raw eg^s and milk are given, 
in othei cases the patient may be put at first on an absolute milk diet asso- 
ciated V ith rest By these methods w'eight can be added with practically 
always a maiked improvement, ve must, however, be extremely careful 
not to overload the stomach and not to increase the tendency toward 
dilatation Often it is advisable to insist that the patient lie dowm for 
some time after each meal 

Wc sliould adMse our patients against wearing tight clothing, and espe- 
cially against wealing anything that constiicts the lower half of the thorax 
Gicat benefit can be derived from carefully selected outdoor exercises and 
Swedish mo^cments, although these must not be overdone, in fact, it is wise 
to begin vciy gently and to gradually inci case as the tone of the abdominal 
muscles impime Patients should be taught the proper mode of bieathing 
and of standing Both abdominal and general massage is of real value in 
this condition, the former cither given % a masseuse or by the so-called 
cannon-ball tieatmcnt 

Electricity has been recommended bj many especially for the gastric and 
intestinal symptoms, some ha^e advised intragastnc faradization, but this 
IS of doubtful value, because it usually increases the neurasthenic tendencies 
of the patient 

It has been frequently observed that after rest in bed these patients often 
show' marked improvement, especially in cases of marked gastroptosis wuth 
some dilatation We should remember that rest is one of the most important 
aids 111 improMiig sjmptoms of this condition, and a strict rest cure often 
])io(luces splendid results In some cases during pregnancy the symptoms 
aic mailvcdl) relieved by the upW'ard pressure of the enlarged uterus 

Ihdiothcrapy is often helpful both as regards the gastro-intestmal and 
(he 1101 \ous symptoms, and the Scotch douche has been found especially 
beiicfii lal in this condition In cases of associated dilatation of the stomach 
laiage is indicated in association W’lth a caieful diet Taylor believes that 
alternately using hot and cold wafer is very beneficial, wdiile MePhedran 
adiiscs morning and cAcning massage after the patient has taken one oi two 
glasses of water 

Medicmal Treatment — ^hledicmc plays but a very small part in the treat- 
ment of splanchnoptosis In treating the constipation so frequently met 
w itli wo should fiist trv massage, electricity, exeicise, diet, and hydrotherapy, 
if these do not prove effectual, encmata may be given, epecially those of oil, 
while if laxatives arc necessary, we may use sodium sulphate and aloes, as 
suggested bv Glciiard, or Epsom and Rochelle salt, as suggested by Ew'ald, 
OI am simple laxative Much benefit is often obtained from the use of 
alkalies or the drinking of alkaline w aters Intestinal antiseptics are some- 
times reeonimonded, but little benefit results from their use If amemia is 
jireseiit, iron and arsenic are indicated, although each must be used with 
(arc, bc( luse tlicv may increase the gastro-intcstinal symptoms As a 
gcneril tonic nothing is so good as stiychmne in increasing doses As 
regirds water, but little should be taken with the meals, as a rule, but a 
considenblc amount sliould be taken on waking, in the middle of the 
morning and afternoon, and at bedtime, the alkaline waters are especially 
sitisfactorv Lincoln Einhorn, and others advise the use of bromides, 
w lute 1- nils gnes hvdrastis in those cases where the spastic condition of 
till' inlixtinc IS marked In the treatment of the associated anomalies of 
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secretion we maj' give alkalies for hyperchlorhydria, hydrochloric acid and 
bitter stomachics in the more common subacidity and anacidity Ruggi 
gives kidney extract m nephroptosis, believing it is due to perversion of 
the renal secretions 

Treatment by Mechanical Supports — In the hands of most clinicians the use 
of various mechanical supports in association with the measures already 
described has proved of gieat value The object of the support is, of course, 
to lessen the volume of the lower half of the abdomen and to increase 
mtra-abdommal pressure, to get satisfactory results it is essential that the 
corset or belt should be applied with the patient m the inclined dorsal position, 
so that the various viscera are in their position of least descensus The 
support is dangerous if it is not well made or applied properly, beeause if 
the pressure is above any of the displaced viscera it increases the descensus, 
and unless the patient carries out systematic abdominal exercises the use 
of the bandage is likely to decrease the tone of the abdominal muscles 
Morris especially insists upon the increased pain m nephroptosis on wearing 
a bandage As to the value of the bandage, some authors hold that it is 
absolutely curative, others that it is palliative at best, as a rule, when its 
use IS associated with the proper dietetic, hygienic, and medicinal measures, 
a disappeaiance of many of the sjmiptoms results m the majority of cases 
Aaron reports 600 cases of nephroptosis, 90 per cent of which were relieved 
by this method, and 215 of which, according to him, had an absolute recovery 
Francme believes that uncomplicated cases of gastroptosis practically all 
recover under the use of the bandage It is difficult to see, however, how, 
anatomically speaking, a real recoveiy is possible by such means, although 
there may be a complete disappearance of symptoms The bandage is 
especially useful when the ptosis is due to weakness of the abdominal wall 

Many different kinds of bandages have been reeommended Gldnard 
advises an elastic bandage with straps Rose believes that the best bandage 
IS one made of adhesive plaster, a view agreed to by Kemp, Meade, Clemm, 
and Rosewater Gallant advises a corset made to fit the patient and laced 
from below upward with the patient in the inclined dorsal position Ewald 
and Kuttner use besides the bandage a pad m kidney displacements, while 
Riegel usually uses a pad or bolster in gastroptosis Among abdominal 
supporters may be mentioned those of Teufel and Longstreth, the belt of 
the latter being strongly recommended by Taylor The object of all these 
supports IS, of course, the same, the pressure is applied in the lower portion 
of the abdomen, and acts from below bacltward and upward, while the intes- 
tines are held up and act as a pad against the other abdominal viscera 

Operative Treatment — It has always been a moot question whether 
splanchnoptosis is a medical or a surgical condition It seems that in the 
vast majority of cases it is strictly medical, and only surgical when the sjnnp- 
toms aie so definitely referable to one or two organs that their suspension 
will offer a good chance of the disappearance of the sjnnptoms, in every 
case hygienic, dietetic, and mechanical measures should be faithfully tried 
first Among the indications for surgical interference may be mentioned 
those cases where practicalh all the symptoms are referable to the displace- 
ment of one organ alone, vhich is sometimes seen m gastroptosis with its 
associated discomfort after eating, anorexia and cachexia, and gastroptosis 
with marked dilatation In the case of the kidney, Dietl’s crises, inter- 
mittent hydronephrosis, s^anptoms suggestive of renal or hepatic colic. 
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more or less constant pain, s^ mptoms due to pressure of the displaced kidney 
upon other organs, or upon the sympathetic or genitocrura nerves, are all 
indications for opeiatne treatment, and also, as Kelly has shown, when the 
attacks of pain may be reproduced by injecting salt solution into the renal 
pchis thiough a ureteral catheter Compression of the ovarian vein, with 
subsequent peb ic disease, as insisted on by Goelet, is also a sufficient reason 
In the case of the In er, pain of a tearing, twisting character if frequent, attacks 
like hepatic colic, and symptoms due to pressure on other organs, in the 
case of the spleen, torsion of the pedicle with swelling and gangrene, in the case 
of the intestines, constipation which does not yield satisfactorily to any 
medicinal or mechanical treatment, are all indications for surgical measures 
It seems also justihable to try operative measures m those cases with marked 
sy mptoms v here all other methods have been entirely devoid of success 
In operating upon the ^iomach \ arious methods have been dev ised Duret, 
in 1800, stitched the stomach to the abdominal wall, Lambotte attached by 
suture the splenic and hepatic flevures to the abdominal wall, thus lifting 
up the stomach, Webster lesected the abdominal wall, bringing together the 
recti, which had undergone diastasis. Walker performed gastrojejunostomy, 
E\c operated by placing sutures through the lesser curv’ature, the lesser 
onuntiini, and the liver substance, Coftey by suspending the stomach in a 
hammock made bj the great omentum, Blecher and Bier by shortening 
and folding the gastrohepatic ligament Stitching of the stomach to the 
diaphragm has been done, and Beyea has passed sutures through the gastro- 
hepatic and gastrophrenic ligaments, the stomach by this method not being 
fixed, but elevated into its normal position wuthout affecting its mobility, 
w liilc in cases of gastroptosis w itli marked dilatation, gastro-enterostomy or 
perhaps in some cases pyloroplasty, may be performed It must not be 
forgotten that in some of these cases fixation is followed by dilatation, per- 
sistent V omilmg, and even by marked thinning of the stomach w’^all Rovsing 

icports 54 gasfropexies, with good results in each, wdiile Beyea reports 11 
(urcs in 11 cases by his method 


As regards fixation of the hjdneij, many methods have been described, such 
as suture thiough the fatty capsule alone, through the fibrous capsule alone, 
through the kidney substance, splitting and dissecting the capsule and 
stitching it to the lumbar muscles, and packing with gauze, which is kept in 
until firm adhesions are formed Some of the older surgeons performed 
nc])hrectoinx , and of 50 cases so treated 19 died Hahn did the first nephro- 
jiexv m ISSl iMost operatois now advocate suture of the parenchyma in 
addition to a fiee dissection of the fibrous and fatty capsule, vvdnle Kelly 
insists upon the Biodel stitch Wehrmann and Hams believe that the 
tondeiicv has be en to stitch the kidney too high, as the hv er may again press 
upon the ujvpcr pole and bring about a recurrence of the condition Relapses 
after iicphropcxv are due either to this or to insufficient fibrous union between 
the kidiicv and the lumbar muscles, w Inch yields under gravity or the pressure 
of corsets, while in some esses the kidney is fixed in the wrong position and 
the function of ureter and bloodvessels markedlv interfered with, m vvmmen 
a ptisfactorv nephropexv is peculiarly difficult because of the greater 
ohlimutv of the lower ribs Recenfiy considerable attention has been paid 
to the issociation between riglit nephroptosis and chronic appendicitis, 
anc some operatois after stitching the kidney into positions remov’e the 
appendix if the symptoms have been at all suggestive 
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The mortality in nephropexy is practically ml, thus, Keen reports 4 deaths 
m 134 cases, Edebohls, nonem 193, Morris, none in 198, Goelet, none in 126, 
Sturndorff, none in 83, Rovsmg, none m 100, A\diile, as regards the success of 
the operation, Goelet reports 126 cures m 126 cases, and Hahn, in his series 
of 900 cases collected from his own service and from the literature, finds cures 
m from 2 to 60 per cent of the cases accoiding to the series Burnam finds 
that the result of the anatomical fixing method is practically perfect, theie 
being no failures if the opeiation is propeily done As to the results, he 
found that 90 pei cent were cuied of pain, about the same number showed 
a relief of stomach symptoms, while 50 per cent weie improved nervously, 
the lesults where both kidneys were movable were practically the same as 
in the case of unilateral disease if both were suspended Of course, it 
must be remembered that in this, as m many other senes of floating kidney 
operations, in the majority of cases operation was advised because of local 
symptoms Tuffier has found that the result of fixation of displaced 
kidneys ■when hydronephrosis is present is not so good as m cases wheie 
it IS absent, for while the operation relieves the pain, the distention if 
present for long has affected the integrity of the organ, and it never regains 
its normal tone Treves believes from a study of 300 cases that suturing 
of the kidney should be a rare operation, as he believes as good, if not 
better, results are obtained by the use of mechanical supports, a view 
which IS also held by Israel McWilhams found little benefit in the 
majority of 61 cases operated on, while Balch and Torbert found that 
only 28 out of 86 cases operated upon at the Massachusetts General 
Hospital were relieved 

As regards fixation of the livet, hepatopexy, various operations have been 
devised and perfoimed Billroth and others have sutured the liver to the 
abdominal wall, Langenbech has selected the lower costal cartilages as the 
points of fixation, some have produced adhesions between the convexity of 
the liver and the diaphragm by irritation of their surfaces, while others have 
sutured the fundus of the gall-bladder to the parietal peritoneum Mayer 
reports 6 cases of hepatopexy done by Depage, where a strip of peritoneum 
5 cm wide was detached and sutured to the posterior aspeet of the liver 
margin, Fianke, in addition, passes a few sutures through the liver substance 
Rovsmg has reported 18 hepatopexies with good results In most cases 
movable spleen requires no special treatment, but where there is torsion of 
the pedicle and symptoms of stasis, or where there are symptoms of pressure 
upon other organs, splenectomy has been done 

In displacement of the znteshnes considerable surgical work has been 
done recently In the case of the small intestines, filled with liquid faeces, 
ptosis produces comparatively slight symptoms, but the presence of solid 
feces m the large intestines means that descensus is frequently associated 
with peisistent and mtiactable constipation, this being especially so in ptosis 
and kinking of the sigmoid To counteract this various operations have 
been perfoimed, such as resection and anastomosis of the colon, suspension 
of the sigmoid flexure (sigmoidopexj) and even resection of the sigmoid, 
the lesults m the mam have been extremely satisfactory 



CHAPTER IX 
DISEASES OF THE PANCREAS 
B-i EUGENE L OPIE, MD 

GENERAL PATHOLOGY AND SYMPTOMS 

Ai.TnouGH the pancreas is essential to the normal digestion of protcids, 
c.irboh>dratcs, and fats, and controls the assimilation of carboh} drates, in 
only a small proportion of cases docs disturbance of these functions indicate 
with certainty disease of the organ Inaceessibihtv to palpation prevents 
the rceognition of alterations in si/c, while contact with a variety of important 
structures diminishes the value of subicctuc sj'mptoms as a means of local- 
ization Disease of the pancreas is rarely uncomplicated, and, being in many 
iiislanees tiie result of disease of adiacent structures, its symptoms are 
ohs( ui cd by those winch accompany the primary disease On the one hand, 
lesions of the stomach, duodenum, Incr, and bile passages aie frequent 
causes of p.incrcatic disease, while, on the other hand, lesions in the gland 
iiiai (ause secondaiy changes in all of these organs 

E\idcnec of dislmbcd function is obtainable only when’ the gland is the 
scat of adianccd disease Complete extirpation of the gland m animals 
IS followed both by ghcosuria and by changes in the digestion of pioteids 
,ind fats, partial oxtiipation rnaj be unaccompanied by glycosuria or by 
disturhanees of digestion, since a small part of the gland has been found to 
fulfil both the internal oi metabolic and the external or secretory function 
of the gliiid The impairment of function resulting fiom slight injury 
mn> be iinieeognizible under ordinary conditions, and demonstrable only 
b\ special ine.uis which tax the capabilities of the organ Moreover, com- 
plete ocelusion of the duct of Wirsung, which is usually the larger duct of 
the gland, docs not necessarily prcient access of the secretion to the intestine, 
since the duet of Santonin, anastomosing with it, may be large enough to 
act as an outlet foi the entire secretion 
Symptoms Due to Impaument of Pancreatic Secretions —Symp- 
toms refciable to loss or impairment of function concern (1) the external 
secretion of the gland, indicated b> distuibance of digestion or by the effects 
of retained secretion, and (2) the internal function of the organ, causing 
disfiirbanec of carbolndiate metabolism Since the pancreatic juice con- 
tiins ferments which are concerned in the digestion of proteids, fats, and 
(arbolndr.itcs, imiiaired absorption of these constituents of the food may 
follow destruction of the secreting parcncliinia or such occlusion of the 
duets that paiicrcitic puce no longer enters the duodenum Pancreatic 
jiiiei', howcier, is not the onl\ secretion concerned in the digestion of am one 
of tlie (onstitiicnts of the food which base been mentioned 
SteatarrhcEa— Kuntzmann (1820) first obsened fatti stools with disease 
oi tlie piiicrcas His patient, who sulTcrcd with jaundice, had on seieral 

( 621 ) 
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occasions passed fat in large quantities, at autopsy the pancreas was found 
to be indurated and the duct of Wirsung obliterated Bright (1833) subse- 
quently published 7 cases of pancreatic disease, in 3 of which this symptom 
was present By injecting oil into the pancreatic duct of dogs, Claude 
Bernard succeeded in causing atrophy of the pancreas, and obseived that 
the faeces contained both undigested meat and fat, at times m such quantity 
that when cold it formed a layer o\ er the faecal mass Although steatorrhcea 
has been regarded by Friedreich and other writers as a sjmiptom of much 
diagnostic value, they have recognized the fact that it accompanies only 
a small proportion of even grave pancreatic disorders Finding jaundice 
associated with cases of pancreatic disease, in which steatoirhoea indicated 
impaired absorption of fat, Fr Mullei has attributed the symptom to ob- 
stuction of the common bile duct A leview of lecorded instances of steator- 
rhoea with pancreatic disease, made by Fitz* m 1903, does not confirm this 
view, but establishes the diagnostic value of the symptom m the relatively 
small number of cases m which it occurs He was able to collect from the 
literature 29 cases in which autopsy, laparotomy, oi tlie passage of a pancreatic 
calculus gave evidence of disease of the gland, and m only 12 of these cases 
was jaundice found In the 17 cases m which jaundice was absent the 
lesion of the pancreas was m 7 cases tumor, usually cancer, m 6 cases calculi 
within the ducts, in 2 cases cysts with atrophy, m 2 instances the lesion was 
designated fatty degeneration 

In the recorded cases the character of the fjeces has varied considerably, 
m some instances superficial examination demonstrates the presence of 
free fat, which is described as oily or like butter, while m other cases the 
fseces are described as gray, silvery gray, or asbestos-hke The fat, which 
IS liquid when passed, may solidify on cooling and form a layer covering the 
faecal mass The presence of fat recognizable by the eye constitutes a true 
steatorrhcea 

In the uniform metallic gray or asbestos-hke stools sometimes seen, the 
abnormal fatty contents are demonstrated with gi eater ceitainty by chemical 
methods which may show the amount of neutral fat, fatty acids, and soaps 
Such fatty stools may occui in normal individuals who have ingested fat 
m quantity so great that the normal limit of absorption has been exceeded 
Ability to digest and absorb fat is diminished, according to Nothnagel, when 
bile fails to enter the intestine, w'hen absorption is hindered by certain 
diseases of the intestine or its lymphatic apparatus, namely, amyloid disease, 
extensive atrophy of the mucous membrane, caseation of the mesenteric 
lymphatic glands, and tuberculous peritonitis, or when veiy active peris- 
talsis prevents the normal action of the digestive juices 

Although Muller found m 2 cases of pancreatic disease no increase m the 
percentage of faecal fat, chemical analysis demonstrated a diminution of 
split fat In health, according to his observations, the unabsorbed faecal 
fats consist of approximately from 20 to 30 per cent of neutral fat and 
from 70 to 80 per cent of split fat, which is partly fatty acids and partly 
soaps In his two cases the split fat was diminished to 22 4 and 47 7 per 
cent respectively In some cases of pancreatic disease access of pancreatic 
juice m considerable amounts to the intestine, even though the duct is 
partially occluded or the parenchyma partially destroyed, may explain the 


' Transactions of the Congress of American, Physicians and Surgeons, 1903 vi, 36 
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absence of diminished splitting of fat Katz» has maintained that diminution 
of fatty acids and soaps below 70 per cent of the total amount of faecal fat 
indicates diminished action of the pancreatic juice, and only m nursing 
infants and m patients with profuse diarrhoea is the diagnostic significance 
of this condition lost Fitz has collected from the literature 11 cases of 
pancreatic disease, confirmed by autopsy, m which analyses of the fmcal 
fat had been made during life, in 7 instances jaundice was absent T-he 
total amount of fat determined in 4 instances was slightly increased, but m 
no case apparently was there macroscopic steatorrhoea The percentage 
of neutral fat in 7 instances of uncomplicated disease of the pancreas was 
normal or less than normal in only 1 case, and although the lesults of such 
examination have not been constant, a well-marked diminution in the pro- 


portion of split fat has been usually present in such cases 

Macroscopic or chemical evidence of diminished digestion and absorption 
of fat, obtained by examination of the faeces, indicates the presence of pan- 
creatic disease when other disturbing influences, sueh as jaundice or intestinal 
diseases preventing absorption or hastening peristalsis, can be excluded In 
the absence of macroscopic fat in the faeces, demonstration of diminished 
splitting of fat by chemical examination may suggest the presence of pan- 
creatic disease With the data at present available little significance can 
be attached to the proportion of fatty acids to soaps, although Zoja^ found 
diminution of the latter with pancreatic disease 
The capacity of different individuals to digest fat varies within such wide 
limits that little information concerning impaired power of digestion can be 
obtained by observing the effect upon the fseces of the administration of a 
fixed amount of fat Hartsen found no increase of fiecal fat after adminis- 


tration of from eight to ten teaspoonfuls of cod-ln er oil to t^\ o diabetics, 
in each of whom autopsy showed ad^ anced atrophy of the pancreas 
By administering fresh pancreas to animals from which the pancreas has 
been removed the consequent impairment of fat absorption has been dimin- 
ished Abelmann found that the pancreas of the pig fed to a dog, the pan- 
creas of which had been extirpated, caused a decrease m the amount of undi- 
gested fat and of proteid as well in the faeces Similar obsen^ations have 
been made by other experimenters, and are confirmed by a few observations 
made upon patients suffering with pancreatic disease Fles, quoted by 
Friedreich, records the case of a man suffering with diabetes mellitus who 
passed undigested meat and fat in such quantities with the fmces that it 
could be separated from the faecal mass by ounces A part of the milky 
fluid obtained by rubbing in a mortar half of the fresh pancreas of a calf 
with SIX ounces of water and straining the mixture was administered after 
each meal in such quantity that one pancreas was consumed daily At 
the end of two days all fat had disappeaied from the frnces and the number 
of undigested fibers of striped muscle nas greatly diminished Whenever 
the administration of the infusion was discontinued, fat and muscle fibers 
reappeared in the teces The condition of the patient improved for a time, 
but diabetes mellitus persisted, and death occurred as the result of phthisis 
Advanced sclerosis of the pancreas was found at autopsy Oser observed 
improved digestion of fats following the administration of one gram of 


‘ TFzener med Woch , 1899, xlix, 153 
Quoted by Oser, Die Deutsche KhniL, 1901, v, 151 



624 


DISEASES OF THE ALIMENTARY TRACT 


pancreatm (Merck) taken daily in divided doses, there was a tumor mass m 
the epigastrium, jaundice, and impaiied digestion of fat and proteid indicated 
by their presence in the faeces, but the diagnosis of carcinoma was not con- 
firmed by anatomical examination 

Little IS known concerning the effect of continued steatoiihcea upon nutii- 
tion and health Walker has described the case of a man who for tv enty 
years passed large colorless stools of putrid odoi, containing free oily or 
solid fat There was no jaundice Dm mg this time he was m good health 
and engaged m the practice of medicine, there was no maiked emaeiation 
He died at the age of ninety years The pancreas was apparently replaced 
almost wholly by fat, and its duct was occluded by an irregular calculus 
situated about an inch from the duodenum 

Azotorrhcea — The piesence of undigested pioteid mateiial m the faeces, 
so-called azotoirhoea, has been less frequently obseived m association with 
pancreatic disease than disturbed digestion of fat Aftei causing almost 
complete destruction of the pancreas m dogs, Claude Bernard found undi- 
gested muscle fibers and even large pieces of meat m the feces Abelmann 
found that less than 2 pei cent of the nitrogen of the food reappeais m 
the faeces of normal dogs, when the pancreas is completely removed, 56 
per cent of ingested nitrogen was lost with the fieces, whereas after partial 
removal 46 per cent was lost When the pancreas of the pig was adminis- 
tered, loss of nitrogenous material was diminished to approximately 24 
per cent Other observers have obtained similar results 

In cases of diabetes due perhaps to lesions of the pancreas, Hiischfeld 
recovered m the fieces about 32 per cent of the nitrogen ingested with the 
food (the percentage noimally present being 5 or 6), but the piesence or 
absence of pancreatic disease was not determined by autopsy In a case 
described by Wientraud autopsy demonstrated advanced chronic interstitial 
pancreatitis, m the farces during life he recovered 45 2 per cent of the 
ingested proteid and only 22 2 per cent of the fat taken as food He suggests 
that pancreatic disease causes as great disturbance of the digestion of pioteids 
as of fats, perhaps an even greater disturbance, and is therefore distinguish- 
able from intestinal disturbances such as amyloid disease, caseation of the 
mesenteric lymph glands, etc , which hinder absorption of fat alone With 
closure of the duct of Wirsung by carcinoma, Zoja recovered from the feces 
nitrogenous material equal in amount to 70 per cent of that taken in the food 

The presence of undigested meat in the fieces may give indication of dis- 
turbed proteid digestion Fles found well-preserved muscle fibers in the 
feces of the patient previously mentioned, and admimstiation of an extract 
made from the pancreas of a calf caused their disappearance Fitz was 
able to collect from the literature of the subject only 8 cases in which the 
presence of undigested muscle fibers in the faeces had been associated with 
clearly demonstrated pancreatic disease, in 5 of these cases steatorrhcea was 
present The condition, as he points out, probably occurs only when there 
IS extreme diminution of the pancreatic juice, and is significant only when 
gastric digestion is normal, when the diet contains no excess of meat, and 
when there is no diarrhoea 

The persistence of nuclei in remnants of muscle fibeis passed with the 
faeces has been proposed by Adolph Schmidt as a test of the efficiency of 
pancreatic digestion He maintains that the nuclear material of meat can 
be digested only by the pancreatic juice, and the presence of nuclei in muscle 
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fibeis expelled with the feces indicates defective pancreatic secretion 
Slightly hhroiis heef cut into small cubes one-half centimeter square is 
haidened in absolute alcohol, and after enclosuie in silk gauze is preserved 
in alcohol The enveloped cubes, after washing for three houis in water, are 
administered to the patient in wafeis togethei with the special diet recom- 
mended by Schmidt If m case ol pancreatic disease muscle remains in 
the sacs recovered from the faeces, rt rs dehydrated in alcohol and examined 
after embedding in sections stained by irucleai dyes, or the specimen is 
simply washed inwatei and, after teasing, tieated with acetic acid or metlr>- 
lene blue 

Beef muscle so prepaied failed to lose its nuclei when passed through 
the intestinal canal of three dogs from which the pancreas had been re- 
moved Steele^ found the test little mote than an index of proteolytic diges- 
tion in the intestine, gu mg only vague information concerning the pancreatic 
secretion 

A method foi testing the efficiency of proteid digestion has been devised 
by Sahli Gelatin capsules sufficiently hardened m formol have been found 
to resist gastric digestion during twelve houis or more, but are rapidly dis- 
solved by pancreatic juice Such capsules are filled with iodoform, and at 
various intervals after then administration the urine oi saliva is tested for 
iodine In normal individuals the reaction appears in from four to eight 
hours, and, according to Sahh, delayed reaction indicates an impairment of 
pancreatic digestion, provided the mobility of the stomach isnoimal Im- 
paired intestinal digestion may likewise delay the reaction, and with diar- 
rhoea undigested capsules may appear m the faeces Fromme^ doubts the 
diagnostic value of the reaction, but m neither of his cases was the relation 
of the lesion to the patency of the pancreatic duct cleaily established 
It has been believed that the formation of certain substances which 
occur as the result of putrefaction of proteids in the intestine is favored by 
presence of pancreatic juice Unchanged proteid, it is maintained, is little 
altered by intestinal bacteria, while products of panel eatic digestion aie 
readily decomposed Hence a diminished quantity of such products of 
decomposition, notably indican and ethereal sidphatcs, in the urine may give 
indirect evidence of impaired pancreatic secretion Gerhaidi found indican 
absent m the urine of a patient suffering with intestinal obstruction, and 
attributed its absence to acute hemorrhagic pancreatitis and occlusion of 
the pancreatic duct which were found at autopsy Diminution of indican 
in the mine has not been found to be a constant sequence eithei of experi- 
mental extirpation of the gland or of pancreatic disease Herter and 
Northrop found an increased amount of indican in the urine of a patient 
sufiering with carcinoma of the pancreas 
EdsalF thinks that diminution of ethereal sulphates in the urine should 
suggest pancreatic disease when conditions are present which usually cause 
their increase He recognizes, however, that ethereal sulphates may be 
diminished with a variety of diseases which do not affect the pancreas In 
far or of his opinion he cites a case of carcinoma of the pancreas, demon- 
strated by autopsy, and the cases of Le Nobel and of Taylor, m which 
the same lesion was probably present 

^ University of Pennsylvania Medical Bulletin, 1906, xix 
^ Mnnchener med Woch , 1901, xlviu, 591 
American Journal of the Medical Sciences, 1901, cxxi, 401 
VOL v— -40 
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By applying the plienylhydrazme test for sugar to urine previously boiled 
with strong hydrochloric acid and treated with basic lead acetate, in order 
to remove glycuronic acid, Cammidge^ has obtained sheaves of yellow 
crystals soluble in dilute sulphuiic acid which he believes indicate the presence 
of panel eatic disease, their nature is undetermined The urine of 29 
patients gave a positive reaction, and chronic pancreatitis w^as diagnosed at 
operation In foui instances of what was believed to be carcinoma of the 
pancreas the reaction was absent, while m one case it Avas present, 67 times 
no crystals were found, and there was no evidence of pancreatic disease 
Taylor^ has obtained the reaction m cases in Avhich there has been no cau- 
dence of pancreatic disease, Eichler® has obtained the reaction in the mine 
of dogs with experimental panel eatic disease 
Impairment of the Metabolic Function of the Pancreas— Glyco- 
suria and diabetes melhtus are so frequently associated Avith pancreatic 
disease that it is necessary to consider them among its symptoms and to 
define the peculiarity of those lesions which cause disturbance of caibohj'- 
drate metabolism In order to understand their significance foi diagnosis 
of disease of the oigan and then relation to distuibance of its secreting 
function, it IS essential to discuss briefly their i elation to the difterent histo- 
logical structuies AA'hich make up the gland The i elation of the islands 
of Langerhans to carbohydrate metabolism has been described m detail in 
the chapter on Diabetes hlelhtus 

Study of the histological anatomy of pancreatic disease has furnished, 
for the first time, data by which it is possible to define the anatomical basis 
of diabetes melhtus In 1904 Sauerbeck^ was able to collect from the litera- 
ture of the subject 176 cases of diabetes melhtus studied by observers who 
have given attention to the islands of Langerhans, it has been possible to 
collect 112 additional cases Avliich have since become available Analysis 
of these cases gives more accurate statistics concerning the relation of various 
pancreatic lesions to diabetes than has been obtainable before Neverthe- 
less, figuiesAvhich indicate the frequency of A'arious lesions are only approxi- 
mate, formany Avriters have not described their cases m detail, and in some 
instances different writers haA'c described the same change under different 
names For example, the same lesion has been designated atrophy and 
chronic pancreatitis, and rarely has a distinction been made betAveen atrophy 
causing diminution in the size of the gland and congenital smallness of 
the gland The lesion designated lipomatosis intioduces further erroi, 
for in some cases it indicates a moderate inciease of the interstitial fat, and 
IS a trivial abnormality Avhich is not responsible for the existing glycosuria, 
whereas in other cases inciease of fat is the resull of interstitial inflammation, 
and IS accompanied by sclerosis or hyaline degeneration of the islands of 
Langerhans, from the available records, it is often impossible to classify 
such cases The findings are as folloAvs 

‘ British Medical Journal, 1906, i, 1150 
^ Lancet, 1906, i, 1818 
3 Berliner klin JVoch , 1907, xliA 

* Lubarsch and Ostertag, Ergebnisse der allgem Path , 1904, viii, 588 
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Interacinar pancreatitis 
Atroph}’’ 

Lipomatosis r i * 

Interlobular pancreatitis w itli no occlusion ol ducts 

Lithiasis 

Cj^st 

Carcinoma 
Focal necrosis 

Secreting parenchyma normal oi approximately normal 
Hyaline degeneration of islands of Langerhans 
Sclerosis 

Diminution “ 

Hypertrophy “ 

Normal 


Hypeitiophy of the islands of Langerhans which has been observed ttith 
diabetes melhtus is of two kinds (1) Simple hypertrophy, which accom- 
panies destructive lesions of these structuies (Schmidt, Pearce'), and 
(2) adenoma-like hypertrophy, which mav occui in young individuals 
without other lesions of the islands of Langerhans (Herxheimei, Rcitmann, 
MacCallum^) Hypertrophy doubtless occurs because existing islands of 
Langerhans are insufficient to meet functional demand 
It IS noteworthy that in a consideiable number of cases of diabetes no 
lesion of the pancreas is demonstrable by cai eful microscopic examination 
Experimental and pathological data establish with certainty that diabetes 
melhtus may be the result of pancreatic disease, and save m a comparatively 
small percentage of cases this origin is demonstrable The fact that the 
islands of Langerhans and secreting parenclijona in a group of cases are 
normal does not oppose the theory that lesions of the foimer aie lesponsible 
when the pancreas is the source of the disease, foi it equally opposes an} 
theory of pancreatic diabetes It is not improbable that complex carbo- 
hydrate metabolism may be disturbed by factors which do not concern 
the pancreas Diabetes in such cases is not, however, distinguishable 
during life from so-called pancreatic diabetes It is furthei noteworthy 
that the proportion of cases in which diabetes is referable to the gland has been 
materially increased by recent histological studies, the statistics of Windle 
(1883) contain 46 8 per cent of cases with normal pancreas 
The foregoing considerations make it possible to define with greater accu- 
racy the conditions undei which glycosuria and other symptoms of diabetes 
occur as symptoms of pancreatic disease, and to determine the relation which 
diabetes holds to steatorrhcea, azotorrhcea, and other evidence of an insuffi- 
cient supply of pancreatic luice Since sclerosis of the islands of Langerhans 
or hyaline degeneration of these structures may occur in the presence of 
little or no change affecting the secreting acini, diabetes may occur without 
digestive symptoms of pancreatic insufficiency, and indeed, the greater number 
of rases of pancreatic diabetes belong to this group Destructive lesions, 
such as abscess, acute Iremonhagic pancieatitis and diffuse carcinoma, 
invading the gland, destroy equally islands of Langerhans and secreting 
acini, and in the majority of instances affect a previously healthy gland The 
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resulting condition resembles that -which follows partial extirpation, and is 
accompanied by diabetes only m the compaiatively rare cases m which almost 
the whole gland is destioyed 

Occlusion of the panel eatic duets does not cause diabetes, and the lesult- 
mg chronic inteilobulai pancreatitis is accompanied by the disease only -when 
it has reached the advanced stage, m which the paienchyma is largely 
replaced by dense fibious tissue When the pancreatic ducts have been 
occluded by calculi oi by new-giowth, steatoirhcea and peihaps other 
symptoms of deficiency ol pancreatic luice may occur without diabetes, 
of the 29 cases of steatorrhoea collected by Fitz, in 11 diabetes was present 
It IS not improbable that the application of chemical methods to the exami- 
nation of fseces would demonstiate insufficiency of pancreatic digestion in a 
much large! number of instances of duct obstruction at a time when diabetes 
has not appealed 

Since chronic interlobular inflammation which results fiom occlusion of 
the pancreatic duct produces diabetes gradually, cases occur m which the 
associated diabetes is of a mild type and disappears -when a diet pool in car- 
bohydrates IS administered Such cases have been desciibed ivith calculus 
by Lichtheim and Opie, and with cyst by Lazarus 

Histological studies have, moreover, explained the lelationship of a 
variety of diseases, such as arterioscleiosis and ciirhosis of the liver, to diabetes 
mellitus Grube found arteiiosclerosis 66 times among 117 cases of diabetes 
Chrome interstitial pancreatitis accompanying sclerosis of the pancreatic 
vessels has been described, this change which affects the mteracmar tissue 
of the gland implicates the islands of Langerhans G Hoppe-Seyler,^ who 
has studied 18 such cases, found a close relation bet-w'een the seventy of 
the glycosuria and the degiee of change afifecting the islands of Langerhans 
The frequency -with wdiich diabetes is caused by disease of the arteiies is 
showm by 112 cases of diabetes -w'hich have been recently recorded, in asso- 
ciation wnth general arteriosclerosis there was, m 23 cases, sclerosis of the 
pancreatic arteries and mteracmar pancreatitis, in 26 additional cases there 
was either general or local arterial sclerosis, in 10 instances wnth mteiacinar 
pancreatitis 

The frequency -wuth which diabetes mellitus accompanies ciirhosis of the 
liver has been explained by the presence of cliromc pancreatitis Numerous 
studies have shown that conditions which cause both atrophic and hyper- 
trophic cirrhosis of the liver act upon the pancreas and cause chronic inflam- 
mation The literature of the subject contains numerous instances of this 
association, wffiich is well exemplified by the disease known as Inemochroma- 
tosis, pigmentary cirrhosis of the liver is accompanied by chronic panel eatitis, 
which invades the islands of Langerhans and causes diabetes (diabete 
bronze) 

The association of diabetes mellitus and acromegaly is doubtless explained 
by changes in the pancreas Chronic inflammation has been observed 
repeatedly, but the condition of the islands of Langerhans has been noted 
only by Norris,^ -wffio found hyaline degeneration, although the paienchyma 
was normal 

That alimentary glycosuna demonstrable by the administration of a 

^ Deutsches Arch f Uin Med , 1904, Ivxxi, 119 

’’ Proceedings of the New York Pathological Society, 1907, vn, 19 
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fixed quantity of sugai may accompany a \aiiety of pancreatic lesions is 
shown by the myestigation of Wille From 70 to 100 gm of grape sugar 
clissoh ed in half a liter of coffee were administered in the morning before 
other food had been taken to 800 patients siifferng ^\ itli a great vaiiety ot 
diseases Subsequently 77 of them came to autopsy Temporary glyco- 
suria had been produced in 15 of these, and graie lesions of the pancreas weie 
found m 10, namely, chronic mteistitial inflammation, or carcinoma oi the 
gland, either primary or secondary to tumors in the stomach, liver, or gall- 
bladder It IS well known that alimentary glycosuria may occur in the 
absence of pancreatic lesion with a xaiiety of diseases, especially with hys- 
teria and other neuroses, chiomc alcoholism, and exophthalmic goitre Its 
occurrence, however, may give information when other conditions suggest 
the presence of pancreatic disease of moderate intensity Hoppe-Seyler, 
vho has shown that arteriosclerosis causes chronic panceatitis, which in 
turn causes diabetes when lesions of the islands of Langerhans are sufficiently 
ad\anced, has tested the ability of individuals with arteriosclerosis to assimi- 
late 100 gm of glucose Alimentary glycosuria was present m 42 per cent 
of 62 patients with arteriosclerosis, and was more frequently obsen ed when 
arteriosclerosis was associated with acute alcoholism 


FAT NECROSIS 


The lesion known as fat necrosis, chaiacteiized by death of fat cells 
m shaiply circumscribed areas, is frequently associated with disease of the 
pancreas By some writers (Balser) it has been regarded as an often fatal 
disease accompanied by ceitam somewhat indefinitely defined symptoms 
The lesion when widely disseminated is, in the greatei numbei of instances, 
the result of acute hemorrhagic pancreatitis Its recognition is of great 
importance to the surgeon, smce the presence of the characteiistic opaque 
white foci studding the translucent abdominal fat will explain the nature 
of otherwise obscure conditions for the relief of which laparotomy has 
been performed 

The monograph of Fnedieich (1875) contains no lefeience to this condi- 
tion, but from the oldei literature Fitz quotes the case of Hooper (1861) 
who apparently attempted to describe the lesion The first adequate 
desciiption is that of Balser, who recoids the appearances found m two 
individuals dead as the result of a hitherto undesciibed disease In one case 
neciosis of retropeiitoneal fat was associated with sequestration of the 
pancreas, wdnle m the second case hemoirhage about the pancreas xvas 
believed to be the result of the same lesion Balser, who suggested that very 
fat mduiduals are specially susceptible, attributed it to overgrowth of fat 
cels destioying tissue which they surround Chian subsequently added 
tacts concerning the pathological anatomy of the lesion, and obser\ed its 
presence m 5 of 6 cases of pancreatic disease, m 3 of winch the pancreas had 
undergone sequestration Pitz clearly recognized the frequent association 
ot tat necrosis with hemorrhagic and gangrenous pancreatitis, and found it 
mimh Jess frequently associated w ith suppurative inflammation 

to Ogy —rile inconstant results of bacteriological examinations do 
^ opinion of a few obser^ers (Ponfick), who have maintained 
that the lesion is caused by bacteria Its relation to bacteria is doubtless 
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that suggested by Welch, ho obtained the colon bacillus from foci of fat 
necrosis in association with hemorrhagic pancreatitis, diphtheritic and ulcer- 
ative colitis appaiently had facilitated the entrance of Bacillus co/z, which 
was found not only m the patches of necrotic fat, but in the mesenteric lymph 
glands, liver, bile, lungs, spleen, and kidneys 

Experimental Fat Necrosis — Studies of R. Langeihans first brought the 
lesion into relation with the peculiar physiology of the pancreas He was 
able to demonstiate by chemical and histological studies that the fat of the 
necrotic cell is split into fatty acids, which are deposited as needle-like 
crystals, and glycerin, which is absoibed The occurrence of the lesion m 
association with disease of the pancreas, its gieatest intensity m the neighbor- 
hood of the gland, and the changes demonstiable within the fat cells have 
suggested the probability that the pancreatic feiments, particularly the 
fat-sphtting ferment, have an important part m its production By injecting 
an emulsion of pancreatic tissue into animals, Langerhans succeeded in 
producing a small focus of fat necrosis, but more successful results were 
obtained by Hildebrand and Dittmer, who subjected the pancreas to a vaiiety 
of injuries, by placing a ligature about the gland, foci of necrosis were obtained 
in the fat about the part of the gland distal to the ligature, while if the veins 
of the ligated parts vere tied, thus preventing, as they suggested, possible 
absoiption of the obstructed secietion, foci of fat necrosis were even more 
abundant If the gland were simply cut across, thus alloiving the escape of 
the pancreatic secretion, foci of necrosis were found in tlie immediate neigh- 
borhood of the glard If penetration of pancreatic secretion into fat tissue 
IS facilitated by transplanting the duodenal part of the pancreas containing 
the severed ends of the ducts into the subcutaneous fat of the abdominal 
wall in cats, extensile subcutaneous necrosis of fat is thus pioduced (Opie) 

In these experiments conditions have been present which afford an 
opportunity foi the escape of pancreatic secretion into the tissue surrounding 
the gland A ligature about the gland obstructs the outflow of the pancreatic 
secretion, which may be forced into the tissues near the gland in the same 
way that bile finds its way into the interstitial tissue of the liver when the 
common bile duct is occluded, injury to the parenchjmia by cutting or 
tearing the tissue of the organ allows the secretion to escape from the normal 
channels Flexner has demonstrated the presence in the necrotic foci of a 
feiment capable of splitting neutral butter fat and setting free acids which 
are recognizable by suitable tests That the lesion is caused by a ferment is 
further shown by the experiments of Wells,' watery extracts of the pancreas 
of the hog constantly produce fat necrosis in cats and dogs, but fail to 
do so when boiled or aftei heating to a temperature above 71° C Whether 
the lesion is v holly due to the action of the fat-splittmg ferment or is the 
result of its action on tissue previously injured by some other constituent 
of the pancreatic juice, perhaps by the proteolytic ferment, is not yet definitely 
determined With preparations of trypsin having no lipolytic action Wells 
failed to produce the lesion, although he vas successful vith commercial 
pancreatm and with other preparations exhibiting lipolytic but no proteo- 
lytic activity 

Incidence of Fat Necrosis — In human cases extensive fat necrosis 
is moie frequently associated with hemorrhagic and gangrenous pancreatitis 
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than with other lesions of the gland, and constantly accompanies acute 
hemorrhagic pancreatitis produced experimentally by Ae introduction ot a 
great variety of iiritant substances into the gland The well-known fact 
that bile forms a fa^ orable medium foi the action of the panel eatic ferments, 
and particulaily of the fat-splitting ferment, the activity of which may be 
increased by it twofold or threefold, probably explains in part the extent 
of the lesion accompanying many cases of hemorrhagic pancreatitis nhich 
may be caused by the penetration of bile into the pancreas Pat necrosis 
has been found m association with obstruction ot the duct of Wirsung 
caused by pancreatic calculi, by biliary calculi, or by carcinoma ini ading the 
head of the pancreas, but m such cases foci of necrosis arc not abundantly 
distributed, nor does the lesion usually follow obstruction of the pancreatic 
duct In a small pioportion of cases chronic interstitial pancreatitis is 
accompanied by fat necrosis, which is probably caused by constriction of 
small branches of the pancreatic duct 

In several cases of extensue fat necrosis no noteworthy lesion of the 
pancreas has been demonstrable In such a case described by Fraenkel 
the lesion ivas explained by a gallstone lodged m the dneiticulum of Vater, 
while m a somewhat similar case of Flexner's, gallstones w^ere present in 
the common bile duct near its termination A unique case described by 
Wulff‘ IS not m accoid with other observations and with present knowl- 
edge of the lesion is unexplainable, unless an meomplete autopsy failed 
to disclose an aberrant pancreas, biliary calculi, or some cause of duct 
obstruction 

Pathological Anatomy — A feature of the lesion is its occurrence m 
shaiply defined foci On opening the abdomen the omentum and perhaps fat 
in othei situations is found to be studded wuth rounded or o^al areas, W'hich 
^ary in diameter fiom less than one to fi\e or more milhmeteis They are 
\ ery conspicuous, on accountof their opaque-wdiite or yellowush color, m sharp 
contiast to the tianslucent golden yellow' of the fat m w'hich they occur 
These areas are not infrequently surrounded by a narrow' hemoirhagic 
zone Such foci are most numerous upon the peritoneal surface, usually 
extending only a short distance below it, but also occur embedded in the 
fat Particularly in the neighborhood of the pancreas, W'here they are most 
numerous, foci of necrosis may be large and confluent, giving a tallow'- 
hke w'hiteness to extensive areas of fat Discrete foci in greater or less 
numbei maj stud the permephritic fat, the mesocolon, the mesentery, 
and the omentum Foci of necrosis occur less frequently below the parietal 
peritoneum and upon the surface of the diaphragm 

In some instances fat necrosis has extended beyond the peritoneal cavity 
Hansemann has twnce seen foci of necrosis in the subcutaneous fat, while in 
seieial instances the fat of the pericardial and pleural cavities has been 
implicated to a slight extent Chian has described a remarkable instance 
of widespiead fat necrosis Gangrenous pancreatitis had caused such com- 
plete disintegration of the gland that the duct of Wirsung was eroded and 
communicated directly with the caMt> of the bursa omentalis, areas of 
the tat necrosis, often the size of a pea, w'ere present about the lesser peri- 
toneal canty, m the mesentery, m the subperitoneal fat of the abdominal 
wall, in the subpericardial and subpleural fat, and in the subcutaneous tissue 
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Expeiiments by the writer have leproduced m cats the same extensive necrosis 
and show that it is the result of conditions which facilitate the penetra- 
tion of pancreatic secretion into the tissues about the organ When both 
pancreatic ducts in the cat Avere ligated, death, with necrosis of almost the 
entire abdominal fat, occurred within several weeks, being caused by pancre- 
atic secretion dammed back upon the gland, foci of necrosis occurred out- 
side the abdominal cavity, particularly in the fat of the pericardium When 
pilocarpine muriate, which stimulates pancreatic secretion, was administered 
to an animal of which the pancreatic ducts had been ligated, death occurred 
m four days, and equally widespread necrosis of fat v as found 

Microscopic examination of the foci of necrosis shows that the cells, of 
which the outlines are still preserA ed, although the nuclei have disappeared, 
contain at an early stage crystals of fatty acid Calcium salts combine 
with these fatty acids to form calcium salts readily demonstrable by micro- 
chemical reactions A few polynuclear leukocytes find their Avay into the 
necrotic tissue, but wdien numerous their presence is due to secondary infec- 
tion According to Wells the lesion experimentally produced may be 
recognizable three hours after the application of pancreatm to fat 

Proliferation of fixed tissue cells occurs in the peiiphery of the necrotic 
area The lesions may so completely disappear that its site is no longer 
recognizable Wells ^found fat necrosis in a dog of Avhich the abdomen 
was opened four days after the injection of pancreatm, but seven days later 
the lesion had completely disappeared In a case of acute cholecystitis 
Korte found at operation typical areas of fat necrosis, the patient recovered, 
but at a second opeiation, undertaken a year later, for the lelief of sjuuptoms 
suggesting the presence of a gallstone m the common bile duct, foci of 
necrosis were no longer present 

Clinical Significance of Fat Necrosis — The facts already cited 
demonstiate that the lesion is caused by panel eatic juice diverted from its 
pioper channels into the tissues about the gland When the outfloAV of 
bile IS obstructed, the bile dammed back upon the liver reaches the inter- 
stitial tissue of the gland, and hence is transported to all parts of the body 
When the secretion of the pancreas, likewise dammed back upon the gland, 
reaches the interstitial tissue of the oigan, and hence, probably by w^ay of 
the lymphatic spaces, finds its w^ay into tissues at some distance from the 
gland, its presence is not indicated by any colored constituent, as yet, more- 
OA'^er, there is no certain means of identifying constituents of the pancreatic 
juice in the urine Focal fat necrosis is in such case the only readily recog- 
nizable effect of the aberrant secretion, and for diagnosis of pancreatic dis- 
ease IS available only to the surgeon Avho opens the abdomen Hansemann 
has mentioned a unique case, in wdnch circumscribed areas of cutaneous 
injections marked the site of foci of necrosis, showm by postmortem examina- 
tion to be situated m the subcutaneous tissue of the abdominal w'all, but 
rarely does the characteiistic lesion implicate fat outside of the abdominal 
cavity 

Since disseminated foci of fat necrosis indicate in most instances acute 
hemorrhagic or gangrenous pancreatitis, its recognition at operation is of 
great importance The conspicuous opaque-white areas studding the trans- 
lucent yellow fat are unlikely to be OA'eilooked w'hen the omentum is exposed 
By those who haA^e not previously seen the lesion it may be mistaken for 
caseous miliary tubercles or foi carcinomatous nodules wdnch have undergone 
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necrosis, but tlie absence of elevation or other evidence of newly formed 
tissue shows that necrosis has affected the fat 
Since abundant cMdence has shown that fat neciosis is due to the action 
of the fat-sphtting ferment secreted bv the pancreas, the possibility suggests 
Itself that the ferment winch is free in the tissues may be excieted by the 
kidneys Recognition in the urine of a fat-sphtting ferment derived from 
the pancreas would afford means for the diagnosis of obscure pancreatic 
disease accompanied by fat necrosis With the urine removed at autopsy 
from the bladder of an individual dead with acute hemorihagic pancreatitis 
and fat necrosis, the writer obtained a reaction which indicated the piesence 
of the fat-sphtting ferment The method of identifying this enzjmie was 
that described by Kastle and Loerenhart, who showed that the presence of 
fat-sphtting ferment may be demonstrated by use of ethyl butyiate Experi- 
ments of Hewlett show that a variety of iniuries to the pancreas of dogs 
are followed by the appearance m the urine of a feiment which is capable 
of decomposing ethyl butyrate into butvric acid and alcohol Very little 
if any of such ferment is present in the normal urine, after obstruction of 
the panceatic duct he found it during a period of from thiee to five days, 
but it IS present m greatest amount as the result of experimental hemor- 
rhagic pancreatitis The method which Hewlitt describes in detail can be 
used to examine the urine when pancreatic disease with fat necrosis is 
suspected 


ACUTE HEMORRHAGIC PANCREATITIS 


In his monograph, published m 1842, Claessen collected cases which he 
regarded as examples of acute pancreatitis, and mentioned certain ill-defined 
symptoms of the disease, such as deep-seated epigastiic pain, forcible vomit- 
ing of greenish material, faintness, thirst, and constipation Klebs, in 1870, 
carefully described the anatomical changes which occui in the organ, and 
showed that pancreatic hemorrhage is associated with serere symptoms 
and sudden death, but did not distinguish between hemorrhage into the 
pancreas and hemorihagic inflammation He states that purulent pen- 
pancreatitis may be the result of hemorrhagic pancreatitis Spiess had 
previously described a case in which sudden death was due to hemorrhage 
into this oigan, and Rokitansky had mentioned the occurrence of acute 
hemorrhagic pancreatitis 


Fiiedreich (1875) based his description of acute primary pancreatitis 
upon 4 cases, 2 of which (Loeschner, Oppolzer) were hemoirhagic in 
character, while in a third case, obserred by himself, the gland rras the 
seat of multiple abscesses In consequence of the small number of avail- 
able cases, he was unable to give either completeness or precision to his 
description of the s^miptomatology of the condition As acute secondary 
panel eatitis he designates parencli}'matous degeneration, which is analogous 
to jiarenchymatous degeneration of the Iner, kidneys, and other organs, and 
frequently occurs with acute infectious diseases , a second form of acute 
secondary pancreatitis vlnch he mentions is the rare metastatic abscess 
yiic i can occur in association with pyaimia As instances of hemorrhage 
into the pancreas Friedreich described the case of Klebs and three described 
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by Zenker m the preAnous year The cases of Zenkei , in whicli in individuals 
dying almost immediately after the onset of symptoms hemorrhage into 
and about the pancreas was the only lesion found at autopsy, are examples 
of Avhat has been subsequently designated pancreatic apoplexy Zen]s.er 
has pointed out that the amount of hemorrhage in these cases is too small 
to explain the sudden death, and referring to the experiments of Goltz, m 
Avhich diastolic ariest of the heart beat is produced in fiogs by tapping 
the abdomen, suggests that death is referable to an injurious influence upon 
the nervous system, Fiiedreich, howevei, ascribed death to piessure upon 
the solar plexus and semilunar ganglion brought about by sudden swelling 
of the pancreas 

The Middleton-Goldsmith Lecture of Pitz, published in 1889, contains 
a classification of acute pancreatic diseases which has served as a basis for 
the first accurate description of their symptomatology He found that 
acute inflammation of the gland may be hemorrhagic, gangienous, or suppui- 
ative His description of the symptomatology of acute hemorrhagic pan- 
creatitis has made typical instances of the condition recognizable duiing 
life Gangrenous pancreatitis, accoiding to Fitz, although it may follow 
other conditions, is usually the result of the hemorrhagic lesion Suppurative 
pancreatitis resembles suppuiative inflammation of other organs Fitz 
noted the relationship of so-called fat necroses to acute pancieatic dis- 
ease, already suggested by Chian, and found that it more frequently accom- 
panied hemorrhagic and gangrenous than suppurative inflammation 

Pancreatic Hemorrhage — Those who have systematically described 
diseases of the pancreas have gn’^en special consideration to so-called pan- 
cieatic apoplexy or hemoirhage into the pancreas, the condition has medico- 
legal interest, since it is believed to be one of the causes of sudden unexplained 
death Hemorrhage occurring into the substance of the gland may be caused 
by tiaumatism, or by malignant growth, and minute extravasations may be 
associated with various infectious diseases, such hemorrhage piesents nothing 
peculiar to the organ The literature of pancreatic disease contains numerous 
cases m Avhich a hemorrhagic lesion of the gland has been the only explan- 
ation of the rapidly fatal illness of an apparently healthy individual In 
some cases cited as examples of pancreatic hemorrhage, as Seitz points out, 
it IS impiobable that the pancreatic lesion has been the cause, whereas, in 
other cases, such as those described by Reubold and Rehm, aftei poisoning 
AVith morphine, after strangling, or aftei hemorrhage from the femoial vein, 
the amount of blood in and about the gland has been so small that it may 
be referred to the hemorrhagic extraA'asation which Chian has described in 
association with postmortem or agonal self-digestion of the pancreas 

Nmnerous cases have demonstrated that extensive hemorrhage into the 
peripancreatic tissues may occur with acute hemorrhagic pancreatitis, 
necrosis and inflammation are primary, and the hemorrhage is their conse- 
quence When both inflammation and hemorrhage co-exist, the difficulty 
of deciding which preceded the other is obviously great, for an accumulation 
of blood m and about the duodenum would quickly become the seat of 
bacterial infection, and an abscess cavity would be formed The existence 
of hemorrhage without evidence of inflammation has been believed to demon- 
strate the occurrence of so-called apoplexy Atheroma of arteries and fatty 
degeneration of the pancreatic parenclijuna, cited as causes of hemorrhage, 
have been found in only a limited number of cases Knowledge of the 
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pathology of acute hcmoirhagic pancreatitis, recently acquired, has facilitated 
the description of such cases, and the literature of the last few years contains 
few, if any, instances of so-called apoplexy One of the most typical 
recorded cases of pancreatic hemorrhage is described by Simpson Ihe 
pancreas was the seat of hemorrhagic infiltration, the organ was surrounded 
by semifluid clotted blood, and tlieintima of the splenic artery was apparently 
necrotic, although it is not stated that rupture of this vessel had occurred 
In view of subsequent observations, which will be described, the presence of 
a gallstone lodged at the orifice of the common bile duct leaves little doubt 
that this case is a typical example of acute hemorrhagic pancreatitis 
Classification — The classification of acute pancreatitis as hemorrhagic, 
gangienous, and suppurative has been adopted by the majority of clinicians 
Mayo-Kobson describes pancreatitis under the headings (1) acute, includ- 
ing cases in which death occurs -within forty-eight hours of the onset, (2) 
subacute, including cases in which death does not occur for several weeks 
aftei onset, and (3) chrome, where the attacks are long continued or repeated 
and chronic inflammation or cirrhotic change is found in the pancieas 
Mikulicz-Radecki,^ who adopts the classification of Mayo-Robson, says 
of the three types of pancreatitis desciibed by Fitz “These three forms 
of pancreatitis, easily differentiated as they are in typical cases, merge into 
one anothei m most instances, or follow each other m succession ” The 
same objection, perhaps in greater degree, is applicable to the classification 
of pancreatitis as acute, subacute, and chiomc, for it groups together distinct 
morbid entities because under ceitam circumstances they exhibit similar 
symptoms In the present desciiption of acute pancreatic disease, hemor- 
rhage into the pancreas oi pancreatic apoplexy has been omitted, for reasons 
which have already been mentioned Gangrenous pancreatitis has been 
described as a late stage of hemorrhagic pancreatitis, which usually precedes 
it, because there is little, if any, evidence that the lesion can occur as a 


pnmary change m the gland At the same time, it is recognized that suppu- 
rative pancieatitis oi peripancreatitis is in many cases associated with the 
gangrenous lesion 

Etiology — Acute hemorrhagic pancreatitis occurs more frequently 
in men tlian in women Among 41 instances of the hemonhagic lesion, 
Korte found 37 were in males and 4 in females, in 40 cases of gangrenous 
pancreatitis, 21 were in males and 19 in females The disease, therefore, 
appears to have a more rapidly fatal course m men than in women Of 
121 cases of hemorrhagic and gangrenous pancreatitis cited by Reiser,^ 79 
weie in males and 42 in females The greater number of cases occur between 
the ages of twenty and fifty yeais 

A variety of conditions has been believed to favor the onset of the disease 
Indniduals in apparently good health are not infrequently attacked, those 
M itli abundant adipose tissue are said to be especially susceptible About 
one-halt ot the cases both of hemorrhagic and of gangrenous pancreatitis, 
i itz found, are preceded by attacks of indigestion, accompanied by pain 
eithei refened to the region of the stomach or believed to be biliary colic In 
a feu instances anatomical evidence of yewintw and duodenitis has been 
obtained, but its etiological relation is doubtful In two cases Simon and 
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Stanley found intense gastroduodcnitis iMtli ccllulai infiltration of the 
duodenal submucosa, and since the duct oi Wirsung was inflamed, tlie^ 
thought that the panel eatic lesion as the lesult of ascending inflammation 
In one of these cases theie ^\as piundice, and a calculus ^\as found in the 
gall-bladder, the passage of a gallstone may perhaps explain the occuirence 
of the lesion of the pancreas In a case of Reynold and Moore there M'as 
g'lngrenous duodenitis, and in six cases cited by Gessner there was seveie 
gastiitis It IS mot improbable that such lesions may be secondary to the 
pancreatic disease It has been suggested by Reiser, A\dio has described a 
case m which hemorrhagic pancreatitis occurred two and a half M'eeks after 
childbirth, that pregnancy may favor its onset Of the S cases which he cites, 
5 occurred from five weeks to five months aftei labor and the relationship is 
doubtful 

From the hemoiihagic pancreas and from the associated foci of fat 
necrosis, a variety of bactena, m many instances Bacillus coli, has been 
isolated, but according to almost all observers the results of bacteiiological 
examination, which ha\e been very inconstant, indicate that the vaiious 
organisms 'which have been isolated bear no etiological relation to the 
disease and are secondary invaders of the injured tissue The acutely 
inflamed gland may contain no bacteria 

Experimental Pancreatitis — Experiments of Hlava have shoivn that the 
lesion of acute hemorrhagic pancreatitis can be reproduced by injecting arti- 
ficial gastric juice into the pancreatic ducts of dogs A similar lesion ivhicli 
has followed the intioduction of cultures of Bacillus cob, Bacillus laciis 
aeiogenes, and Bacillus capsulatus of Pnedlander, the same writer has 
attributed to the acid products of these organisms Carnot reproduced the 
lesion bj injecting diphtheria toxin, and Flexner, in a large series of successful 
experiments, used wmak solutions of hydrochloric, nitiic, and chromic acids, 
sodium hydioxide, and foimahn The suggestion of Hlava that gastric 
juice may be driven by antiperistaltic action of the intestine into the pan- 
creatic ducts IS not supported by any evidence 

Traumatic Pancreatitis — Hemorrhagic and gangrenous pancreatitis with 
disseminated fat necrosis has m a few instances so directly follocved abdomi- 
nal injury that the relation to traumatism cannot be doubted Injury to the 
pancreas is usually associated w ith such severe damage to adjacent structures 
that a fatal result is larely ref ei able to the gland Incisions into the pancreas 
of animals heal readily, -while in 7 of 12 cases cited by Mikuhcz-Radecki 
lecovery occurred, although operation had demonstrated a ivound of the 
pancreas In a small numbei of cases hemoirhagic and gangrenous pan- 
creatitis has followed blows upon the epigastric region wdiich have not 
produced superficial wounds, m such cases injury has been due to the kick 
of a horse (Selberg), crushing between the buffers of railroad cars (Schmidt), 
a violent fall (Hahn) A typical case is described by Selberg A man, aged 
thirty-eight years, was kicked bv a hoise in the region of the stomach, and 
was for a time unconscious There wms pain and tenderness in the epigastric 
region, with gradual distention and vofniting The temperature remained 
normal At autopsy there was generalized fibrino-pui ulent peritonitis 
The omentum wms studded with foci of fat necrosis, the head of the pancreas 
wms w holly necrotic, and the remainder of the organ wms infiltrated wnth 
blood 

Little is known concerning the pathogenesis of traumatic gangrene of the 
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pancreas Thrombosis of blood^essels maj perhaps explain the lesion 
Repeating the experiments of Hildebiand and Dettmer and subsequent 
obsen’ers, Dobeiauei has shown that obstruction to the cuculation, together 
Midi other in]un to the gland, may be followed by hemoirliagic neciosis 
of the pancreas and fat neciosis 

Oholehthiasis — ^Those wdio ha%e described acute hemoiihagic panel eatitis 
have noted that it is not intiequently associated xvith cholelithiasis In 
1903 it ivas possible to collect from the liteiature 37 cases in m Inch hemor- 
ihao-ic oi gangienous jiancreatitis was associated -with gallstones, and at least 
9 similai cases ha\e since been desciibed In 9 cases of the hemoiihagic 
lesion a calculus has been lodged neai the termination of the bile duct, and 
one case examined by the nriter' in the pathological laboratoiy of the Johns 
Hopkins Hospital disclosed a mechanism by which a biliaiy calculus can pro- 
duce the lesion A corpulent man, aged foity-eight yeais, xvho had suffered 
with attacks of indigestion, ivas suddenl} seized xvith seveie pain m the abdo- 
men, accompanied b} nausea The pain diminished in severity, but two 
da>s before Ins death returned -with its former intensity At autopsy widely 
disseminated fat neciosis xvas found, and the pancieas, which was much 
enlarged, had an almost uniform i eddish-black coloi A small gallstone had 
lodged at the orifice of the diveiticulum of Vatei, so that it had converted the 
common bile duct and the duct of Wiisung into a continuous closed channel, 
fiom which neither bile nor pancieatic ]uice could escape Bile had pene- 
tiated into the pancreatic duct, doubtless iniected by the gall-bladder 
Bacteiiological examination of the pancieas gave negative lesults Bunt- 
ing^ has described a case almost identical n ith that just cited Experiments 
on dogs demonstrated that the bile of one animal injected into the pan- 
el eatic duct of a second is capable of causing typical hemonhagic pancreatitis, 
v\ Inch IS fatal often wnthin tu'enty-four hours, and like the human lesion is 
charactenzed by necrosis of the parenchyma, hemorrhage, and inflammatoiy 
leaction 

No data at present available indicate with how^ great frequency acute 
hemorrhagic pancreatitis is caused by gallstones In 4 of 5 cases in the 
Johns Hopkins Hospital cholelithiasis has been present, and in 2 of these 
cases calculi have been found lodged at the oiifice of the common bile duct 
In many cases doubtless gallstones have been overlooked at autopsy It 
IS noteworthy that the gallstones usually found in the bile passages and 
m the gall-bladder in these cases have been of such small size that they 
might readily occlude the duodenal orifice of the diverticulum of Vater 
n ithout closing the communication between the common bile duct and duct of 
Wirsung In only a limited number of individuals is the anatomical structure 
of the diverticulum of Vater such that a calculus could convert the two ducts 
into a continuous closed cliannel In 1 of 10 individuals the turn ducts have 
no common channel, but open separately at the summit of the bile papilla, 
and m onh 32 of 100 normal specimens w'hich hav^e been examined was the 
dn erticulum of I ater of such size that a small calculus might occlude its 
orifice vv ithout complete!} filling it and thus obstructing one or both ducts 
v\ Inch enter it 


Special Pathology —The appearance of the pancreas vanes with the 
duration of the disease In instances m which death has occurred within 
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forty-eight hours after the onset of symptoms the organ is much enlarged, 
and in swelling assumes an irregularly cylindrical shape The areolar 
tissue in the neighborhood of the gland may be infiltrated with blood and 
the lesser peritoneal cavity usually contains blood oi blood-stained fluid 
Opaque, white foci of fat necrosis studding the retropeiitoneal fat, tians- 
verse mesocolon, perhaps the mesentery elsewhere, and the subpeiitoneal 
tissue of the abdominal walls, are abundant, pai ticularly in the immediate 
neighborhood of the gland The tissue of the panel eas is firm m consistence 
and has in laige part assumed a dark-red, reddish-brown, or even reddish- 
black color, and not infrequently presents a mottled oi maibled appearance 
due to the presence of sharply defined areas of yellowish white, relatively 
normal parenchyma The proportion of transformed parenclijuna varies 
considerably in different cases, but of importance is the fact that rarely, if 
ever, is the entire parenchyma affected by the lesion 

Characteristic of the lesion is the widespread neciosis which affects 
secreting parenchyma, interstitial tissue, and the walls of bloodvessels 
Histological examination shows that cells are transformed into homogeneous 
structures without nuclei The architecture of the tissue may be preserved, 
but outlines of acini and fibious tissue are often completel}' lost Transition 
from such aieas of complete death of tissue to normal parench}Tna is abrupt 
and marked by a zone containing fragments of nuclei, polynucleai leuko- 
cytes, red blood corpuscles, and fibrin The interstitial tissue of the paien- 
chjnna which is still intact is infiltrated with blood, while in the necrotic and 
partially disintegrated areas occur larger collections of much changed 
blood At an eaily stage of the disease the inflammatory natiiie of the 
lesion IS well shown at the margin of the relatively normal tissue, where inflam- 
matory products, particularly leukocytes and fibrin, are found in great 
abundance 

The pathogenesis of the condition is best studied m the experimental 
lesion, which, as already stated, does not differ in gross and histological 
characters from that which occurs in human cases Bile and a ^allety of 
uiitant substances coming into contact with cells of the secreting parenchyma 
cause their death, and this neciosis is associated with such in]ury to the walls 
of bloodvessels that red blood corpuscles escape m great quantity Hemor- 
rhage maj’- be the result of neciosis befoie inflammatory changes are well 
marked, but veiy quickly evidence of inflammation is found at the margin 
of relatively intact parenchyma Flexnei and Peaice have shown that 
degeneiation, hemorrhage, and emigiation of leukocytes occui within from 
one to two hours after the injection of artificial gastric juice into the pan- 
creatic duct of dogs There is piobably much tiuth in the suggestion of 
Klebs that hemorrhage is the result of corrosive action of the pancreatic 
juice The various irritant substances which produce the lesion acting 
injuriously upon the tissue of the organ not impiobably subject it to the action 
of its own secretion 

Gangrenous Pancreatitis — Fitz shoved that acute hemorrhagic panel eatitis 
may terminate, in the condition known as gangiene and in at least half of 
the recoided cases of vhat he designated gangrenous pancreatitis there vas 
evidence of hemorrhage In cases of hemorrhagic pancreatitis v hich have 
survived the onset of sjjnnptoms a week or more the gland assumes a dark- 
red, reddish-blaek, or black color, and the tissue is drj’^ and cohered by 
changed blood At the end of the second week the organ may form a soft. 
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black friable mass, while the lesser omental cavity contains chocolate- 
coloied fluid in which are bluish-black spots Yellowish spots of softening 
may occur in the pancreas and the gland may be finally transfoimed into a 
soft mass attached by only a lew shieds of tissue to the abdominal wall, or, 
having undeigone complete sequestration, according to the description of 
some observers may he free m the omental cavity In such cases the lesser 
peiitoneal cavity is distended with dark bloody oi blackish, often foul- 
smelling, fluid containing particles of necrotic tissue Infection with a 
variety of bacteria has occurred, and the abscess cavity thus formed is limited 
by the lesser peritoneal cavity, the foramen of Winslow^ is closed by adhesions, 
and there is in most instances no general peritonitis The fat about the 
pancreas and in the wall of the lesser peritoneum is the seat of confluent 
areas of fat necrosis wdnch as the lesult of softening and erosion produce 
an irregulai ragged surface 

In some instances an extension of the abscess cavity foims a pocket in the 
letropeiitoneal tissue over the left kidney Perforations, usually wuth 
ragged frayed edges, may be found m the wall of the stomach or duodenum, 
doubtless caused by penetration of the abscess into the viscus In a case 
described by Chian there were two perforations into the stomach and five 
into the ]e]unum In a lecorded case by Chian part of the gangrenous 
pancreas, identified by Rokitansky, was passed from the rectum 

No sharp distinction can be made between hemorrhagic and gangienous 
pancreatitis Histological and experimental study has shown that wide- 
spread death of tissue is an essential feature of the hemorrhagic lesion, and 
in experiments on animals is demonstrable within a few hours after the 
injection of an irritant substance Subsequent changes occurring in the 
extravasated blood acted upon by the pancreatic juice and by bacteria 
which have invaded the dead tissue cause such discoloration and dis- 
integration of the affected gland that it is described as gangrenous 
Suppuration is always secondary to the hemorrhagic necrosis and is not its 
Cviuse 


When, with the experimental lesion, recovery ensues, active proliferation 
of coiinectne tissue occurs and the newly formed tissue invades and in 
part 01 V holly replaces the necrotic parenchyma Evidence of such repara- 
tn e changes have been found in patients who have survived the severity of 
onset, and is doubtless present m the compaiatively small number of instances 
in which complete recovery occurs 

SyTnptoins — itz carefully defined the symptoms of hemorrhagic and 
of gangrenous pancreatitis, and although he recognized that many cases 
slioned vaiying combinations of the lesions thus designated, described 
them sepal ately Most writers wdio have subsequently described instances 
of cither condition have adopted the classification of Eitz and have used 
that designation which more accurately describes the anatomical changes 
w Inch have been found at autopsy 

Course of the Disease — ^In those cases in wdnch death occurs within a few" 
flai saftei tlie onset the hemorihagic character of the lesion is predominant, 
anti tliose cases wdiicli pursue a rapidly fatal course have been described 
as Ivcmorrhagic pancreatitis The relation betw'een the duration of the 
iscase and the character of the changes found after death varies consider- 
abh , but tow ard the end of the second w"eek, and in many instances earlier, 
e pancreas has assumed the appearance described as gangrenous, and those 
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cases have been descnbed as gangienous ])ancreatitis in which either the 
initial s>Tnptoms of shock have not been fatal oi the onset has been unusualh 
mild Since the disease appaiently puisnes a more Molent course m men 
than in women, the hemorihagic lesion has been more frequently encoun- 
tered at autopsy in men When the disease has assumed the subacute 
course which chaiacterizes most cases of A\hat has been called gangrenous 
pancreatitis, symptoms due to suppuiation and accumulation of exudate 
in the lesser peiitoneal cavity make their appearance 
Stage of Hemorrhagic Inflammation — Characteristic of the acute disease 
IS its sudden onset, the se^erlty of the pain which is localized m the epi- 
gastiic region, and the associated symptoms of shock and intense depression 
of the circulatory system One gioup of cases described by Nimier as 
foudroijant terminate fatally vithin a few houis Such cases have been 
described as instances of pancieatic hemoiihage oi apoplexy In a large 
proportion death occuis within the first four or five days, while about half 
of the cases puisue a subacute course, death occuiring after several weeks 
or months 

The disease in many instances affects individuals who have suffered with 
repeated attacks of abdominal pain, but m many cases the patients have 
had good health, robust men often somewhat corpulent being not infrequently 
affected The ficccding attacks of pain are of two kinds, being referable 
either to the gastro-intestinal traet or to the bile passages In nearly one- 
half of the cases collected by Fitz there had been attacks of indigestion, with 
pain at times of great se^erlty, nausea, and vomiting He regarded the 
prcMOus digestive disturbance as gastric or gastroduodenal rather than 
enteric In about one-fifth of the recorded cases, according to Gessner,' 
there have been, perhaps for several years, typical attacks of gallstone colic 
often accompanied by jaundice, until finally a similar attack of unusual 
se\eiity IS accompanied by symptoms of collapse 

The pain of onset, which appears with surprising suddenness, is of great 
violence and is localized abo\e the umbilicus, it may be constant or occur in 
paroxysms, and in the acutely fatal cases persists until death The pain has 
been occasionally described as present above the umbilicus and to the left 
of the median line following the course of the pancreas, but the seat of 
greatest intensity may be the left or right hypochondrium, or even the lower 
abdominal region Tlie epigastric region is sensitive to pressure, and there 
IS usually rigidity of the abdominal muscles Intense pain m the back 
radiating toward the legs has been described 
The appearance of pain is rapidly lollo’i\ ed by vomiting, rarely by nausea 
alone Vomiting may recur at short mters^als or may stop for several hours 
or even se\eral days, to be repeated with perhaps equal severity The 
vomitus IS usually copious and bile-stained, but may be mucous, and m several 
instances has been dark brown or bloody 

Symptoms of shock accompany the pain and vomiting of onset and accom- 
panying exacerbations of the sjonptoms usually precede death There is 
profound weakness, the pulse is accelerated, and m several instances cyanosis 
has been a conspicuous symptom Experiments of Gulecke,^ Doberauer,® 

* Deutsche Zeit f Chn , 1899, xln, 65 

2 Arbeiten a d Chir Klimh d Komg Umv Berlin, 1906, xviii, 368 

3 Beitrage zur khn Chir , 1906, xlviu, 465 
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and Egdahl' indicate that substances perhaps formed by autodigestion of 
pancreatic tissue depress the circulation and cause profound poisoning 
Although the abdomen is rigid and often distended, particularly m the 
tpigastiic region, a iuvio) viass tefeiable to the pancreas is larely if ever 

Mahout one-half of the cases theie is conshpahon, but in a considerable 
number of cases diarihoea is piesent fiom the beginning or may follow con- 
stipation The occuirence ol constipation m association with the severe 
inptoms of onset has made the diagnosis of intestinal obstruction in such 
cases ficquent, and the natuie of the disease has been determined at opera- 
tion iindei taken iiith the puipose of leheving obstiuction Gessner states 
that passage of fteces occurs spontaneously oi as the lesiilt of enemata m 
many cases on the fouith da^ In siv cases collected by this author the 
enkuged head of the pancieas was found either at autopsy oi at operation 
to encioach upon the lumen of the duodenum, but m most cases no anatomical 
evidence of obstiuction has explained the symptoms of intestinal obstruc- 
tion It has been suggested that iriitation of the solai plexus by hemor- 
ihage Ol by picssvuc may tavoi the occurience of constipation, since stimu- 
lation of the splanchnic neiies inhibits intestinal movements The stools 
aic not inficqueiitly clay-coloicd, in only one case (Chantemesse and Griffon) 
fatt> stools veie piesent, although death occuiied two days after the onset 
of symptoms The fieces lately contain blood 

Jaunihcp, vaniiig in intensity, was present in 10 per cent of the cases 
(ollected by Gcssnei,\\ho has given special attention to the lelation between 
acute pancieatitis and disease of the biliaiy passages 
Fevc} IS lately piesent duiing flit eaily stage of the disease, and with 
s> inptoms ot collapse the tempeiature may be subnoimal Elevation of 
fciiipeiaturc with chills has been obsened 
Iy'uLocij{osi<i has been found m cases in wdiich the blood has been ex- 
nmned In a case of Hunt^ the leukocytes mimbeied 37,000 per emm 
on the fiist day of the disease In a case ot Sendlei then niimbei was not 
mcicastd 

Ghjiosuna has occ uiicd in oiilj a small piopoition of cases of hemonhagic 
pancicatitis (Benda and Stadelmaim, Cutlei, Sarfeit and Simmonds) 
riio case ot Benda and Stadelmaim is noteworthy, because the symptoms 
wiie those of rapidly fatal diabetic coma The patient became comatose 
soon aftci tlie onset of iiolent abdominal pam, 3 4 per cent of sugai was 
iound m tlie uiine The pancieas, wuth the exception of a pait of the head, 
foiined a soft blooch mass 


Stage of Gangrene Those cases winch have suivived the eaily stage of 
Vwi p described as instances ot gangienous pancreatitis 

At the end of several da^s— Gessnei regaids the fouith day as critical— the 
symptoms of onset may dimmish in violence, pam and tenderness m the 
cpigastuc region are still present, oi may recur at intervals, and is not mfre- 
qii^cntly associated with vomiting Constipation, if present, disappears and 
^ dinnlioea S\ inpf oms \\hich indicate the presence of 

neninnp bacterial ini asion of the necrotic gland and adjacent 

iieriioneal surfaces, are feier and epigastric tumor The transition to the 


I Journal of pxpcnmcnlal Medicitte, 1907, ix, 385 
Bodon Medical and Surgical Journal, 1905 
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stage of necrosis and suppuration usually occurs toward the end of the second 
week 

The tem'pei ature, which during the early stage of the disease shows no eleva- 
tion, IS moderately increased and iiiegular Although usually little moie 
than 100°, it may reach 104° F,and in some instances theie are repeated 
chills The disease may, however, pursue its course without fever Leuko- 
cytosis was piesent m two cases of gangrenous pancreatitis described by 
Thayer In one case the leukocytes on the nineteenth day numbered 
18,300, m the second case dining the fourth week of the disease they num- 
bered 33,700, although the temperature at the same time vaiied from 
97 6° to 98 6° P 

The ftmo? mass, due m great pait at least to accumulation of exudate in 
the lesser peritoneal cavity, usually appeals m the epigastric region extending 
toward the spleen, and varies consideiably in size and distinctness It has 
been desciibed at times as a rounded mass the size of a child's head situated 
above the umbilicus, while in othei cases theie has been an ill-defined 
resistance m the same region In all of 5 cases of gangrenous pancieatitis 
Korte found a tumor mass which in 3 instances was fiist found on the left 
side in the region of the left hypothondrium and flank, subsequently becom- 
ing palpable between stomach and colon In 5 cases desciibed by Thayer 
a tumor mass was found m the epigastiic region, in 2 cases pancieatic gan- 
grene was demonstiated by autopsy, wlule in 3 recoveiy followed operation 
and the natuie of the lesion was not cleaily defined 

In stout individuals palpation may be difficult, but is facilitated by the 
emaciation which usually occurs with long continuance of the disease The 
musculai spasm which hinders palpation during the acute stage of the 
disease disappears The lower bolder of the tumor mass may descend vitli 
respiration, occasionally pulsation is transmitted from the aorta, and has been 
found to disappear in the knee-chest position Inflation of the stomach 
and perhaps of the colon may aid in the localization of the tumor mass 
T>Tnpany of the stomach separates it from the liver, and after inflation of 
the viscus tends to cover it The colon lies along the lower border of a 
tumor mass due to an exudate within the lessei peritoneal cawty When 
the abscess cavity eroding the tissue over the left kidney tends to make 
its way toward the left lumbar region, resistance may be felt below the left 
costal margin extending downward as far as the rim of the pelvis 

The stools, which are not infrequently diarrhoeal m a few instances, have 
contained blood Steatoirhoea has rarely if ever been observed, but in a 
case of von Nooiden’s chemical examination showed that the proportion of 
split fat in the fmces was greatly diminished In 2 cases desciibed by Chian 
recovery followed the expulsion fiom the lectum of neciotic pancreatic 
tissue 

Jaundice maj' occur, and was present in one-fifth of the cases of gan- 
grenous pancreatitis collected by Fitz 

Glycosuria is an infrequent symptom of pancreatic necrosis In the 
cases of Israel and of Fleiner the disease occurred m individuals who had 
previously suffered from diabetes In the case of Middleton sugar was 
found 111 the urine removed from the bladder at autopsy In the case of 
Brentano 6 per cent of sugar was found in the urine ten days after operation 
and four days after the discharge from the wound of a mass of necrotic 
tissue 12 cm in length, previous examination of the mine had not been 
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made Peiser found sugar m tlie urine tw o months aftei the onset of symp- 
toms It IS probable that almost the entne gland was affected, since a tew 
dajs after the operation a sequestium of panel eatic tissue 19 cm in length 
Mas discharged from the MOund 

Complications and Sequelae— The most imjioitant complications, 
namely cholelithiasis and suppmative peritonitis affecting the lesser pen- 
toneal caMtj% have been desenbed Eiosion of the tissue o\ei the left 
ividney and sinking ot the buisal abscess toivaid the left lumbai legion has 
also been mentioned Pciloration ot the stomach, duodenum, and tians- 
\eise colon occui not infiequcntly, and in a case desciibcd by Thayer the 
three organs MCie the seat of erosion Blood oi faticl pus laiely appear 
in the f.eces as the lesult of such accidents 

Within the neciotic tissue ot the panel cas, bloodi essels become the seat 
of thiombi mIucIi not mfiequenth extend to adjacent ^ascular ti links 
The splenic A ein may be occluded and m a case described bj Fitz thiombosis 
of the splenic vein mms present m a patient ivho died ten daj s after the onset 
of symptoms 

Diabetes is infiequeutly associated ivith pancieatic gangiene, but may 
occui citlici as a complication or a secjuel Such instances have aheady 
been cited In i case of Koite 2 pei cent of sugai ivas found m the urine 
tMcnt'^ months attci an operation at which necrotic pancieatic tissue had 
been lemmecl Sugai was not present befoic oi immediately aftei operation, 
scien leais aftei opeiation the patient was living, but much emaciated as 
the lesult of diabetes 

An unusual accident has been desciibed by Langton Two years aftei 
an opeiation, at which bloody fluid had been lemoved from the lesser peri- 
toneal canty, death occurred suddenly The pancieas was m large part 
11 placed by scai tissue, the scai was in contact with the poital vein from 
which fatal licmonhage had occuiied 

In a considerable numbei of cases pancieatic and peiipancreatic cysts 
aic preceded by acute symptoms wdiich aie similar to those of hemorrhagic 
pancieatitis, butm most mstancesit is impossible to determine by anatomical 
cvaminition after a consideiable lapse of time the character of the primary 
pancreatic lesion A few' cases indicate that pel ipanci eatic cjsts formecl 
within the buisa omentalis oi ecen pancieatic cysts may follow' hemorihagic 
jiancieatitis In a case described by Francke^ intense pain associated w'lth 
lomiting appeared with great suddenness, two w'eeks later a tumor w'as 
found in tlie left hiqiochondiiac legion and giadually increased in size 
\t opeiation, flee weeks aftei onset, an elastic thin-w ailed cyst, the size of 
I man’s head, occupied the lessei peiitoneum and suiioundecl the pancreas, 
wliicli was the seat of necrosis and old licmonhage, foci of fat neciosis were 
pic sent m the omentum and mesentei^ In a similai case of Rasumosky 
a tumor mass in the epigastrium was noted fi\e hours after the onset of 
s>mptoms, and at operation three weeks later was found to be due to a cyst 
m which necrotic pancreatic tissue was found Adler" has described a 
so-called pseudocist of the pancreas which was probably the result of 
uiite hemorrhagic pancreatitis, the pancreas which formed pait of the cist 
w i II w as nci rotic and the site of old hcmori hage Frei ichs and Finotti have 

J Deuheh ZeM f Clm , 1900, In, 399 
I irc/ioie’s Archiv, 1904, clxxMi, Suppl Heft 154 
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described penpancreatic cysts vhich apparently followed hemoirhagic 
neciosis of the pancreas When blood and necrotic pancieatic tissue remain 
sterile the digestive feiments of the pancreas may perhaps cause softening 
and encapsulation by fibrous tissue The possibility that this piocess might 
take place wdiolly wuthin the substance ot the panel eas is suggested by a 
case of acute hemorrhagic panel eatitis w'lth lat neciosis desciibed by Dressel, 
a ca\ity filled wuth clotted blood the si/e ot a child’s head w'as present 
within the substance of the gland 

Diagnosis — ^For the iccogmtion of acute hcmorihagic pancieatitis 
the mode of onset is important, iiameh, its suddenness and violence with 
intense epigastiic pain, vomiting, and symptoms of piofound collapse 
When acute hemorrhagic pancreatitis accompanied by constipation lesembles 
intestinal obstiuction, the epigastiic localization of pain and distention, the 
intensity of the pain, and collapse point to pancieatic disease Steicora- 
ceous vomiting israiely present, and the mciease ot peiistalsis lecognizable 
wuth intestinal obstiuction by abdominal inspection <ind auscultation is 
not piesent 

Since the disease may be pieceded by lepeated attacks of typical biliary 
colic, and when caused by the lodgment ot a small calculus m the diver- 
ticulum of Vatei IS associated with s^anjitoms of gallstones, a ditfercntial 
diagnosis may be veiy difficult When an aitacL of hiharij cohe is accom- 
panied by pain ot unusual intensity jircsent thioughout the epigastiic legion 
and perhaps moie intense on the lelt side, tspeci.illy when thei e ai e symptoms 
ot sudden and piofound collapse, hernoiihagic ptincreatitis should be sus- 
pected With peifoiation of the qall-hladdei tollowing cholecystitis the 
symptoms aie usually localized on the light side 

When the disease has assumed a subacute couise, the lecognition of a 
tumoi mass in the epigastiic region between stomach and colon suggests 
the piesence of an exudate within the buisa omentalis, but gives positive 
evidence of pancieatic gangienc only when its apjieaiancc follows the acute 
symptoms alieady described Symptoms mtlicating distuibcd pancieatic 
function such as glycosuiia or steatorrhcea aic larely piesent, but both m 
the acute and subacute stages ot the disease accurate chemical methods 
applied to the examination of urine and tmcis may giv'e additional mfoima- 
tion 

Ulceiative piocesses associated peihaps with malignant tumois of the 
stomach, duodenum, or transveise colon may pioduce siippwahve inflam- 
mation limited to the lessei pemtoneal cavity, paiticulaily when they cause 
perforation The suddenness of onset, the intensity of the pain, and the 
lapidirf of collapse indicate the piescnce ot acute hemoiihagic pancieatitis, 
especially when there is no histoiy suggesting gastiic or duodenal ulcei 
or other lesion which might cause perforation of the stomach, duodenum, 
or transverse colon 

Pulsation of a tumoi caused bv exudate m the lessei peritoneal cavity, 
being transmitted from the aorta, is not expansile and disappears when the 
patient rests upon his side oi on knees and elbows, Langdon has described 
such a case simulating ruptwed aneurism 

Treatment — Although hemoiihagic pancreatitis cannot be directly in- 
fluenced by an-^ av ailable means, in some instances, perhaps, the profound 
collapse of onset may be overcome, so that the disease may reach the sub- 
acute stage, in which it is more susceptible to successful surgical interference, 
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Intense epigastric pain usually lequircs moiplnnc, but in seceral instances 
the 1 lolcnt pains of onset hart been controllable only b> inhalation of 
iorni For the \omiting Korte recommends the withholding of food and 
1.1V age of the stomach Enemata of warm water injected into the colon 
inaj%erve to overcome constipation and distention, w'hile stimulating and 
nutrient enemata may serve to sustain the strength of the patient With 
collapse indicated by a weak pulse and cyanosis, subcutaneous or intra- 
V cnous infusions of normal salt solution may be employed 

Tlie v^aluc oi operation during the early stage, w hen sjunptoms of circu- 
iatoiy depression are predominant, has been much disputed Ixiss of 
blood IS laieli an important feature of the disease, and it is improbable that 
hemorrhage fiom the necrotic tissue could be controlled under the con- 
dition which such an operation would present A mistaken diagnosis, 
usualh of intestinal obstruction, has been the incentive foi a majority of 
the opeiations undei taken at this stage, and the recognition of characteristic 
foci of disseminated fat necrosis in the great omentum has given the first 
indication that the pancreas has been diseased Careful searching of the 
intestine drawn out through the abdominal Avound, together with pro- 
longed anaesthesia, has doubtless had an unfavorable result m many instances 
Mikulic7-Radecki recommends evacuation of the hemorrhagic exudate 
contained in the lessei peritoneal cavity and free drainage of the omental 
bins.! With gauze after exposure of the vault of the diaphragm by resection 
of the tenth and eleventh iibs, if necessary 


Statistics collected by Gessner indicate that opeiations undertaken up 
to the end of the second week aftei onset, and therefore during the stage 
of InnioriJiagic inflainination, aie much moie frequentlj fatal than those 
undci taken at a later period when the disease has become subacute and 
so-(allcd gangicne with peiipancieatic abscess is piesent Of 41 instances 
in which operation was pci formed upon patients suffering with the disease, 
21 occmicd dining the fust two w'eeks, and in only one case (Halsted) did 
U'covciv follow In most instances a lapaiotomy in the middle line was 
peifoimed, the natuie of the disease w’as not determined, the abdomen was 
closed, ancl dc.ith followed within a few hours Of 20 cases operated upon 
at a Liter period, when jieiipancreafic abscess had formed, 6 recov'ered In 
the laigci statistics of hlikulicz-Radecki, published about five years later 
(]90d), there were 46 operations in the acute stage, with 9 lecoveries, and 35 
ojici.itions in the subacute stage, W'lth IS recoveries This surgeon has 
been unwilling to .ittiibute much significance to these figures, since the 
relative proportion of untreated cases which die in the first stage is unknown 
He h.is in iintaincd that earlv operation limits the extent of necrosis and 
sequestrum, and gives diminished oppoi trinity for serious complications, 
sue 1 ,is venous till ombosis and pv'semia Operation under local ancesthesia 
d'^i>’'‘’h the tendency to shock Hahn made an incision with the aid 
ol Joeal anmsfhesia, .ind, finding fat necrosis, evacuated a large hemorrhagic 
exiid.itc, the abdomen was drained 

Since the chsease is frequenth caused bj gallstones, it is desirable to 
ev.imine the biliar> passages at operation, and to determine if calculi are 
present 'Ihe continued presence of a calculus at the duodenal orifice of 

f ""I ^ of an existing lesion, 

nsmlK desirable The calculus which causes the obstruction is 

usualh of small size and not infrequently the gall-bladder has contained 



646 


DISEASES OF THE ALIMENTARl TRACT 


a large number of minute calculi, which during expulsion can perhaps 
repeatedly divert bile into the pancreatic duct In a patient operated upon 
ten days after the onset of symptoms Kelly found fat necrosis, he removed 
from the gall-bladder about fifty veiy small calculi of almost uniform sue, 
the patient recovered That the existence of diabetes melhtus should not 
necessarily prevent operation for pancreatic necrosis is indicated by a case 
described by Peiser Before operation the urine contained 4 per cent of 
sugar, acetone, and diacetic acid, the excretion of sugar was not influenced 
by the evacuation of a peripancreatic abscess, accomplished by two opera- 
tions The patient lived five months after operation, and death was the 
result of diabetes melhtus 


SUPPURATIVE PANCREATITIS 

Suppurative inflammation of the pancreas, characterized by accumu- 
lation of inflammatory products and softening of tissue, with consequent 
formation of one or moie cavities containing purulent fluid, does not 
differ from similai changes in other organs In many instances the 
disease, which is the result of bacterial invasion, occuis as a piimary 
infection, but in other cases it follows acute hemorrhagic pancreatitis, 
the hemorrhagic and necrotic tissue which is characteristic of this disease 
being particularly susceptible to bacterial infection, hence the so-called 
gangrenous pancreas may contain abscess cavities, and m such instances 
a distinction between gangrene and suppuration is impossible Moreoxei, 
acute inflammation of the pancreas, which has persisted for several w'eeks, 
almost constantly extends to the lesser peritoneal cavity, ivhicli wnth bac- 
terial invasion becomes the seat of suppuiative inflammation In many 
cases described as instances of suppuiatne pancreatitis operation has dis- 
closed an abscess in this region, but no subsequent postmortem examina- 
tion has disclosed the exact anatomical condition, m reports of many such 
cases no attempt has been made to distinguish betw'een pancreatic and pen- 
pancreatic abscess With gangienous pancreatic inflammation, s^miptoms 
of peripancieatic abscess may be moie conspicuous than those referable to 
the gland itself, and the lesion found at autopsy several weeks after the 
onset of sjnnptoms may present nothing chaiacteiistic of the hemorrhagic 
and gangrenous lesion 

Etiology — When suppurative inflammation is not the result of simple 
extension from an adjacent organ, there are tw o possible paths of infection, 
namely, the bloodAcssels and the ducts Metastatic abscesses are rarely 
found in the pancreas Infection by way of the bloodvessels may explain 
some cases of suppuiatne inflammation, but more readily demonstiable 
and probably of fai gieatei fiequency is ascending infection by w'ay of the 
ducts Experimental studies show^ that suppurative lesions may follow' 
the injection of bacteria into the pancreatic ducts Suppurative pancrea- 
titis has been pioduced by Korte and by Carnot by injection of bacilli of 
the colon gioup into the duct 

Valve-hke folds within the dneiticulum of Vater prevent the entrance 
of the duodenal contents, so that aftei death it is impossible to force material 
from the intestine into the duct The flow' of secretion doubtless exerts a 
protective influence by washing foreign material fiom the duct Obstruc- 
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tion of tlie duct of Wirsung favors the entrance of microorganisms, and rnany 
cases of pancreatic suppuration are associated with occlusion of the duct 
of Wirsung by gallstones lodged in the diverticulum of Vater, by pancreatic 
calculi, and by malignant growths compressing the duct In a case described 
by Pearce multiple abscesses m the head of the pancreas followed obstruc- 
tion of the duct by carcinoma of the diverticulum of Vater 

The probability of infection is much increased when the presence of gall- 
stones has previously caused suppurative inflammation of the bile ducts 
In tv o cases of hlayo Robson’s, abscess of the pancreas accompanied chole- 
lithiasis with suppurative cholangitis In a case of suppurative pancreatitis 
recorded by Dieckhoff biliary calculi had actually found their n ay into the 
duct of Wirsung In a case described by' Fuchs^ it is probable that pan- 
creatic abscess had been secondaiy to localized hemorihagic pancreatitis 
caused by a gallstone lodged m the dnerticulum of Vater 

In the small number of cases m vdiich bacteriological examination of 
the purulent fluid has been made, a \aiiety of micioorgamsms has been 
found In the case of Maas and of Etienne both cocci and bacilli were 
found, among which, organisms having the cultural characters of bacillus 
coll vcre numerous In one of the cases described bj Fitz several varieties 
of bacilli and a staphylococcus were isolated An organism resembling 
Bamlhis protcvs has been isolated (Hauser), Dieckoff found diplococci 
resembling Diphcoccus pncumomw and in a case of Korte streptococci 
were found 

Special Pathology — ^IVith acute inflammation of the pancreas there 
may be polyiiucleai leukocytes within and about the ducts of the gland, 
and the intcistitial tissue may be distended by oedema Such inflammation, 
which doubtless begins as an ascending infection of the ducts does not 
nccessaiily proceed to suppuration, and may be unaccompanied by macro- 
scopic change It is, however, not improbable that similar infection of 
greater seierity may cause diffuse suppuration in the organ 

In a case described by Etienne^ the entire gland, which was enlarged, was 
infiltiated with thick, yellowish, purulent fluid, which collected upon the 
cut surface, drops of pus escaped from the incised ducts In other instances 
dcsti notion of tissue is more ad\anced and the organ contains communi- 
cating ca^ ities of irregular shape filled with pus, or there may be numerous 
isolated abscesses In some cases almost total destruction of tissue has 
been dcsciibed, a large cavity filled vith pus being found to occupy the site 
of the pancreas In a case described by Paul sueh a cavity contained 600 
gr^ms of purulent fluid in which were fragments of pancreatic tissue, 
inflammation had doubtless extended to the lesser peritoneal cavity, vhich 
formed the site of the abscess described Localized abscesses may be 
situated in anv pait of the gland, but are most frequent in the head 

1 he abscess ca\ itv ma> be surrounded bv a fibrous capsule Fitz observed 
that fat necrosis occurs less frequently m association vith suppuratl^e 
inflainnntion than vith hemorrhagic or gangrenous pancreatitis, foci of 
f it necrosis are found vhen purulent inflammation is the result of hemor- 
rh uric pancreatitis 

Symptoms —Since suppuratne pancreatitis may occur as a compli- 
cation of acute hemorrhagic pancreatitis, of hthiasis, of cyst, or of cancer, 

’ Dculvh med TT och , 1902, xx\in, S29 * Arch de mal exper , 1S98, x, 177 
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while it IS sometimes the result of ascending infection fiom the inflamed 
duodenum or bile passages, its mode of onset and symptomatology \ai) 
considerably In one gioup, including moie than one-half of the cases 
collected by Korte, the onset is sudden and associated Avith intense epigas- 
tric pain, vomiting, and collapse, the symptoms of onset do not diflter from 
those of acute hemorrhagic pancreatitis, and it is not impiobable that in a 
considerable pioportion of these cases at least, infection and suppurative 
inflammation ha\ e followed hemorrhagic necrosis The seventy of the symp- 
toms diminishes, and the disease in most instances puisnes a chionic course, 
with exacerbations of pain and gastro-intestmal disturbance occurring at 
irregular intenals In a smallei group the onset is giadual, and for a con- 
siderable time there is abdominal pain, or perhaps only a sense of dis- 
comfort m the epigastric region, together with gastric s^onptoms of variable 
intensity 

The tendency of suppurative pancieatitis to pursue a chronic course is 
shown by 14 cases cited by Fitz, 6 were fatal in the first month, 3 duiing the 
second month, and 5 betvmen the fourth and eleventh months In 22 of 
46 cases collected by ICorte death occuired between one month and one 
year after the onset of the disease In a few cases death occuis moie 
lapidly 

In most cases there is either diairhcea or constipation, the foimer being 
present m considerably moie than half of the cases In the case described 
by Nicolas hemorrhage from the bon el occurred several times, and at autopsy 
an abscess in the pancreas was found to communicate b;y a fistulous opening 
n ith the duodenum Hiccough was present in 5 cases collected by Etienne, 
in 2 of n Inch it was incessant In 2 of the cases pei itonitis may hav^e caused 
the symptoms 

Jaundice occurs in a consideiable numbei of cases, and may be due to 
cholelithiasis, which has afforded conditions favoring infection of the pan- 
creatic ducts Jaundice may be caused by an abscess, situated in the head 
of the gland and compressing the bile ducts 

S'^Tnptoms indicating the occuiience of suppiiiation aie fev'ci and abdomi- 
nal tumor In the greatei number of cases theie is elevation of temperature, 
vv^hich IS modeiate in degree, but in some instances the tempeiature has 
been normal or even subnormal In onegioiip of cases, according to Fitz, 
the onset is violent and there are frequent chills and iriegular, often high, 
temperature, exceeding 105° F , chills may occui at the onset and recui 
during the course of the disease In anothei gioup of cases the eaih 
s'ymiptoms present little that suggests the presence of suppuration, there is 
loss of appetite, piogressn^e weakness and emaciation, perhaps diairhoea 
or jaundice, but no pain or fever Leukocytosis has been present in cases 
in which purulent fluid has been removed from the Icssei pciitoneal cavity 
(Thayer, Murray) 

A more or less clearly definable tumor mass occupjmg the position of 
the pancreas has been noted in hardly more than a fourth of the recorded 
cases (Korte), but when present this svTnptom is significant for both diag- 
nosis and operative treatment In many cases there is abdominal dis- 
tention not infrequently localized m the epigastric region, and pain and 
tenderness in the same situation may further prev ent satisfactory palpation, 
which may be more readily performed after the subsidence of the violent 
symiptoms of onset The detection of deep-seated resistance behind the 
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sfoindch 01 between stomach and colon, absent pcrhajis during the early 
stage of the illness, maj first suggest that the pancieas is the seat of disease 

Disturbances of panel eatic function, although significant when present, 
are not commonly associated with pancieaticabscess, winch m most instances 
leaves relatnely normal a considerable part of the gland Glycosuiia has 
been present in a small number of cases In the case of Nicolas diabetes 
was doubtless the lesult of pancreatic lithiasis, which had brought about 
conditions favorable for abscess formation In the cases of Hartley and 
Atkinson almost complete destiuction of the gland was associated with 
glycosuiia, Prison and Fienchs found sugar in the mine In the case 
described by Hartley fat discharged with the faeces resembled cod-liver oil, 
and undigested muscle fibers were piesent m large quantitj'^ Brugseh 
and Konig found deficient absorption of fat, although the stools w^eie normal 
m appearance 

Emaciation associated with suppurative pancreatitis is lefeired by some 
WTiteis to functional distuibance of the gland, but is, m part at least, referable 
to continued suppuration The accompanying weakness is often extieme 

Sequelae — Peritonitis due to extension of the inflammatory process to 
the surface of the organ and subsequent infection of adjacent serous sur- 
faces IS almost constantly associated wnth suppurative panel eatitis Adhe- 
sions binding the posterior wall of the stomach to the pancreas may be 
the site of fistulous communications wuth this oigan Encysted peiitonitis 
with effusion limited to the lesser peiitoneal cavity is present m cases wdnch 
piiisuc a subacute course General peritonitis has been piesent in a con- 
sider.ibJe niimbei of cases examined at autopsy Rupture of the pancreatic 
01 jienpancreatic abscess may occur into a vaiietj' of organs Perforation 
of the stomach oi of the duodenum is not mfiequent Vomiting of purulent 
fluid and liemoiihagc from the bow'el have occasionally bein associated 
with perforation of the duodenum Ruptuie of an abscess into the gencial 
peiitoneal caiity has been obsened in 4 cases cited by' Ivorte 

Thiombosis of the splenic vein extending to the poital \ein may occur 
In a case desciibed by Bainbeiger the portal and splenic veins were almost 
coinpleteh occluded by a tluombus wdnch had undergone pui if orm softening 
in the neighboihood of an abscess in the head of the pancreas, the liver was 
enlarged and contained numerous abscesses, the Digest of wdnch was the 
swe of a hen’s egg Abscesses in the left lobe of the hvei were present in 
cases of Prison and of Drasche 

Diagnosis — Since suppurative pancieatitis in a consideiable number 
of inst.inces follows hemorrhagic inflammation, the symptoms of onset are 
those of the last-named condition, and indeed, even at operation, the distinc- 
tion betw con abs< ess of the pancreas and gangienous inflammation with peri- 
pancreatic abscess is often difficult, although fortunately not of much clinical 
signihc<incc It is not improbable, howevei, that pancreatitis wdnch is 
piiinarilv suppurative inav begin with equal scvoritv In another group of 
cases the onset is gradual, and there are vague symptoms of gastro-intestinal 
clistiii lance with epigastric pain of variable intensity, irregular fever, perhaps 
''f ti* ^ suggest suppuration When a deep-seated mass m the region 

oi tiie jianereas appears, the diagnosis of peripancreatic abscess can be made, 

»u 1 IS rarelv if ever possible to decide if peripancreatic abscess aceom- 
panics gangrenous inflammation or is the result of an abscess within the 
s bstance of the gland Hence the differential diagnosis betw een hernor- 
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ihagic and suppuratne pancreatitis is raiely possible, since, especially in 
the early stages of the disease, thesiTnptoms aie those of acute hemorrhagic 
pancreatitis, although the early onset of fever Mitli chills and iiieguTar 
temperature may suggest primal ily suppuratne pancreatitis The symp- 
toms hicli have been mentioned appearing m association with recognizable 
cyst, hthiasis, or neoplasm of the pancreas may suggest that suppuration has 
occurred as a complication of one of these lesions 

When a tumor-hke resistance can be felt in the epigastrium behind the 
stomach and colon, its ill-defined chaiacter and its rapid appearance m 
association with acute symptoms serve to distinguish it from cyst or carci- 
noma Nevertheless, the difficulty of diagnosis, especially when the abscess 
IS small, is well illustrated by a case cited by Thayer An abscess situated 
at the junction of the head and body of the gland caused complete obstruction 
of the common bile duct and a clinical picture suggesting carcinoma of the 
head of the pancreas or of the common bile duct 

Treatmsnt — Efficient treatment of abscess of the pancreas can he 
obtained only b> suigical methods Diagnosis is often impossible, but 
symptoms which indicate the occuirence of suppuration m or about the 
pancreas suggest the advisability of an exploratory lapaiotomy, and delay 
maj" be followed by giave complications, such as general peritonitis, throm- 
bosis of the portal vein, and empyema Nevertheless, the success of surgical 
treatment is limited by the character of the lesion, with diffuse purulent 
infiltration and with multiple abscesses of the gland, surgical procedures, 
according to Korte, will probably be unsuccessful, but when a large accumu- 
lation of pus is piesent vithin or about the gland, incision of the abscess, 
removal of its contents, and drainage of the cavity offer opportunity for re- 
coiery Suppuration within the substance of the gland is m most instances 
rapidly follow^ed by penpancreatic suppuration, but the surgeon who has 
evacuated pus contained w'lthin the buisa omentalis may be unable to 
examine the gland ivith thoroughness In some of the cases upon wdiich 
operation has been performed an abscess cavity has been limited to the 
substance of the pancreas 


CHRONIC INTERSTITIAL PANCREATITIS 

This IS characterized by increase of interstitial tissue which partially 
replaces the parenclijunatous cells of the organ, and is doubtless the most 
common disease to wdiich the pancreas is subject It is, how'eier, accom- 
panied by such ill-defined sjTnptoms that it is rarely recognized during 
life unless an abdominal operation repeals its existence When the lesion 
IS associated wnth advanced destruction of the secieting parenclijuna, diges- 
tive disturbances due to loss of pancreatic juice may result, in some cases 
the lesion is accompanied by diabetes melhtus When the effects of chionic 
pancreatitis are compared wnth those of hepatic cirrhosis, it is not surprising 
that the ill-defined functional disturbances w hich result are not proportioned 
to the physiological importance of the gland The symptoms of hepatic 
cirrhosis are not due to alterations of the metabolic and digestive functions 
of the liver, but are dependent upon the peculiar character of its circulation 
and to the facility wnth wffiich the size of the organ may be determined 
Such sjmiptoms are not available for diagnosis of pancieatic disease 
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EtlolOECV — The inuclcnce is ^\ell illustrated bj a senes of 30 cases 
examined m the Johns Hopkins Hospital, 17 being in males and 13 m 

females The ages of the mduiduals aftected n ere as follows 

10 to 20 j ears i 

20 to 30 j ears „ 

30 to 40 1 ears 


40 to 50 jtars 
50 to GO j ears 
GO to 70 years 
70 to 80 } ears 


In fi\c-si\ths of the cases death occurred after the fortieth tear, while 
more than ttto-thirds of the number occurred during the fifth and sixth 
decades of life The relation of the disease to gallstones, carcinoma, and 
cirrhosis of the liter explains its occurrence during and after middle life 
Partial and complete occlusion of the duct of "Wirsung, biought about by 
pancreatic calculi uitliin it, by large gallstones lodged in the dneiticulum 
of Vatcr, or by carcinoma or othei new -grow'th, is the most frequent cause 
of cluoiuc interstitial pancreatitis The two ducts of the pancreas anasto- 
mose w itliin the gland m nine of ten mdn iduals, and occasionally the duct 
of Santonin is of large sire, being in one of ten cases as laige or laiger than 
(he duct of Wirsung, but in a much greater numbei of subjects it is rudimen- 
tary in some part, the duodenal orifice especially is often very minute and 
cannot act as an outlet foi the entire pancreatic secretion 

Ligation of the pancreatic ducts in animals is follow'ed by chronic inflam- 
mation The initant action of the retained secretions and in many cases 
baclciial imasion of the obstructed duct combine to produce sclerosis, but 
111 human cases the rclatne importance of the tw’o factors is difficult to 
determine Pancreatic calculi, for example, are doubtless in many instances 
.It least, produced by an infectious process w ithin the ducts of the gland, 
and the associated sclerosis may be of such seventy that the gland is con- 
1 cited into a fibrous band 


IMucli attention has been directed to the occuiicnce of chronic mteistitial 


pancreatitis with cholelithiasis, the consequent induration of the gland wdien 
obsened at operation undertaken foi the lemoval of gallstones has not m- 
frcqiicnth been mistaken for carcinoma affecting the head of the pancreas 
Riedel, who fust described (his condition, found in 3 of 122 operations upon 
the bile passages such dense induration of the head of the gland that malignant 
giowth was suspected, 2 of these patients recovered, while autopsy in a third 
d( monstrated (he presence of chionic interstitial pancreatitis Robson and 
kimnihaii haxc dcsciibed 7 cases in which jaundice and other symptoms 
ha\e suggested biliari colic, for the relief of which operation has been undei- 
taken, the indurated condition of the head of the pancreas made a diagnosis 
of inihgn.int disease not impiobable, but the subsequent histones excluded 
(Ins possibiliti A small calculus lodged at the duodenal orifice of the di\er- 
(iciiliim of ^a(er might leaie unobstructed the orifices of the tw o ducts w Inch 
enter the common channel, thus causing acute hemorrhagic pancreatitis 
)\ dnertmg bile in(o the pancreatic duct, but a large stone in the same 
position would occlude the pancreatic duct and cause chronic interstitial 
uiilunmation similar to that which follows ligation of the duct m animals 
Ihcre is little doubt that chronic pancreatitis may follow cholelithiasis, 
cicii tliough no occlusion of the pancreatic duct has been caused by calcuh. 
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in such casts acute inflammation of the ducts of the pancreas accompanies 
similar inflammatory changts in the biliaiy passages consequent upon the 
presence of gallstones in the gall-bladdei There is abundant CMdence 
that ascending infection of the pancieatic duct, either fiom the inflamed 
bile passages or fiom the duodenum, maybe a cause of chronic pancreatitis 
Both Koite and Flexner haAe caused chronic panel eatitis by iniectmg colon 
bacilli and other microoiganisms into the pancieatic duct of animals 

In cases of advanced chronic interstitial inflammation examined at autopsy, 
persistent vomiting accompanied by nausea and epigastric pain had afforded 
evidence duimg life of gastiic or gastro-intestmal disease It is not improb- 
able that the peisistent cmmiting present in these cases produced conditions 
favoring ascending infection of the pancreatic ducts 

The causes of chronic pancreatitis just considered are such as affect the 
gland by way of its ducts In a smaller group of cases the lesion is referable 
to the bloodvessels oi to toxic substances earned to the gland by them 
Arteriosclerosis causes chronic pancreatitis, according to Hoppe-Seyler and 
Flemer, Avho have desciibed such cases, and the lesion is analogous to the 
contracted kidney and to the changes m the liver, heait, and brain following 
arterial disease In a case of diabetes vith calcification of the posterioi 
tibial artery and gangi ene of the foot, chronic panel eatitis, included among 
the 30 cases jireviously cited, accompanied advanced sclerosis of the pancre- 
atic vessels, Hoppe-Seyler has recently described 9 similai cases By some 
Avnters, notably Hansemann and his pupil Kasahara, s>q)hilis has been 
thought to be the most frequent cause of diffuse interstitial inflammation of 
the gland 

Since alcohol is legaided as one of the most important factois in the 
production of ciiihosis of the liver, its i elation to the similai lesion of the 
pancreas has much inteicst The literature of pancreatic disease contains 
numeious instances recorded by riicdieich, CIiAostek, Dieckhoff, Osei and 
otheis m which the lesion has been found in individuals addicted to excessne 
use of alcohol, and especially notew'orthv is the faet that the lesion is in these 
cases frequently, although not neccssaiily, associated Avith ciiihosis of the 
livei 

Factois othei than alcohol piodueing chionic inflammation act simul- 
taneously upon the livei and pancreas, and chronic jjancreatitis and ciirhosis 
have been found associated by many observers, notably by Kasahara, by 
Lefas, and by Stemhaus^, m G cases of cirrhosis the formei found marked 
increase of interstitial tissue m the pancieas m 2, and moderate increase in 2 
Among 30 cases of chionic paiici eatitis, m 8 ciirhosis was present It is 
improbable that changes m the poital ciiculation caused by cirihosis of the 
hvei produce the ceiy maikcd mcicase of connective tissue found in the 
pancreas, since chronic passne congestion due to other causes is raieh 
accompanied by the lesion An example of the dependence of chionic 
inflammation of the Iner and pancreas upon the same condition is fuinishcd 
by the disease known as hcemochiomatosis, m which an iron-contammg 
pigment is deposited m the cells of the Iner, pancieas, and various othei 
organs Cirrhosis of the Inei with hypertrophy lesults, wdiile chronic pan- 
creatitis IS accompanied by diabetes mellitus, Acdnch is the usual cause of 
death m these cases 


^ Deutsch Arch f khn Med 1902, Ixxn , 537 
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Special Pathology.— Intel est m tins has in large part limited itself 
to the relation of the lesion to diabetes nielhtus, and since chronic interstitial 
n.iiu rc<ititis mat occur ivith oi without diabetes attempts have been made 
to define the peculiarities of those lesions which cause a distinbance of 
eaiboht drate metabolism Accoidmg to the distribution of the newly formed 
(omiectne tissue, so-called mteilobulai, peii-aeinous, and monocellular 
l>pcs hare been deseiibed, while in some instances piohteiation of inter- 
stitial tissue has been thought to have a peeuhai i elation to the bloodvessels 
Ilansemann has desciibed a lotm of chrome jiancieatitis which is, he be- 
!ie\cs,])eculiai to diabetes He designates the eondition atioplp,but care- 
tiilh distinguishes it liom simple .itio])hv due to caehcMa, and defines it as 
.1 t^pe of (liionic inflammation lesenibhng ceitam foims of gianular atiophy 
oi the kidnei The oigan is diminished in si/c, and is theieioie distinguish- 
.ible fiom what he designates hbious induiation w ith hvpeitiophy, which in 
tlin e cast s he iound associated w ith diabetes In a i ecent papei Hansemann 
has defined with gieatei detail the micioscopie ehaiacteis of so-called granu- 
lai atiopln oi the p.ineieas, and states that it .igiets substantiallv w'lth w'hat 
has been siibsetjuenfb called mtciacmai pancreatitis, he does not find, 
liowtwei, the constant implication of the islands ot Langei bans, to which 
has been attiibutcd distuibaiice ol carbohycliate metabolism 
Two tijns ol ehiome mteistitial panel cat itis aie distinguishable In 
one t>pe bioad bands of newly foimetl conncttive tissue occupy the site of 
the laigci tiaheculre of the gland and sejiaiatc tlie lobules oi gioups of 
lobules, aicas ol paienclnma thus siinounded ma> be wholly unmvaded 
bi the scleiofic jiioKss, the lesion may be designated chi onic interlobular 
jiaiuieatitis '\^lth the second tipe ot ehiome inflammation newly foimed 
(onneetiM tissue does not foim bioad bands, but occiiis difiuscly scattered 
111 small patches and ,sti amis, which nnade the lobules ot paienchyma and 
scjiaiatc mdnutual acini The ksion may be called chionic inteiacinai 
paiicK.ititis A.mong 30 instances ol ehiome panel eatitis, in 21 the lesion 
was of the mteilobulai (>pe and in 9 ot the mteiacmai type 

Cliioinc viUHobulai imnoealifn icsults when the duct of the gland is 
o(( hided Ol when the mfluininatoiv pioeess is the lesult ol ascending intec- 
(lon of the ducts Tipical mteilobulai panel catitis can be pioduced in 
(.its In ligation oi the dmts of the gland, at the end oi a week oi more each 
lolmle wliuli in this animal is unusually shaiply defined, is sepaiated from 
Us luighbois bi thickened bands of connectne tissue In human eases the 
most mtinse guides ol pancieatic scleiosis oceui in association with duct 
ohstivulioii lesultmg fiom the piescnee oi pancieatic calculi The oigan 
mai he coincited into a iiairow baud ot dense scai-hke tissue suiioundmg 
llic modeialeh dilated duct filled with mimeious concietions To the 
naked cie the tissue ol flic oigan alteied b^ mteilobulai inflammation is 
tinner tlian usual, and on section is compact m texture, the aieolar character 
ot the interstitial tissue being lost 

\1 an e.irh stage of the lesion the new h foi med tissue show s little tendency 
to nnade the lolmles of the paienclnma, and in most instances onh their 
peripheral parts (onfmn nnading strands of tissue At a later stage entire 
lobules and groups of lobules are eomplcteh destroicd, so that a gioup of 

Stit Iifl atropliied acmi embedded in cellular inter- 

ti ml tisme mac be all hat remains of one or more lobules Characteristic 
both of the cxpeninental and of the human lesion which follows occlusion of 
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the pancreatic ducts is the behavior of the islands of Langerhans Since the 
cells forming the islands of Langerhans have no communication with the 
ducts of the pancreas and take no part in the elaboration of the panel eatic 
]uice, it is not surpiismg that they are less affected than the cells of the 
secreting acini, and often remain wholly uninjured, although the secreting 
parenchyma has almost completely disappeared Since inteivening acini 
are replaced by seal -like connective tissue, islands of Langeihans which 
have been previously separated are brought close togethei, so that in a given 
area their number may appeal to have gieatly increased Embedded in 
dense, fibious tissue, which m time undeigoes contraction, the resisting islands 
of Langerhans finallv suffei, possibly as the lesult of mterfeience with 
their blood supply Tlie cells of these compressed structures atiophy, and 
small groups of much ati opined cells scatteied in dense stroma may be 
all that remains of these bodies 

With chionic mieiacinai panoeahits, chaiacterized by a diffuse new- 
growth of inteistitial tissue jienetiating between the acini, the oigan is 
tough lather than hard, and does not exhibit the nodular surface seen 
with the interlobular type of inflammation In some instances the organ 
shows no noteworthy macroscopic change and the lesion is demonstrable only 
by micioscopic examination The newly formed inteistitial tissue is some- 
uhat irregulai in distiibution, so that at one point there may be diffuse 
thickening of the strands of connective tissue between the acini, while else- 
where occui laigei bands oi masses of stioma The mterlobulai tissue is 
not unaffected, but its prohfeiation is not a constant feature of the lesion, 
so that the lobulation of the organ is not accentuated, but rathei obscuied, 
since iiiegularly scatteied strands of new tissue tend to obscuie theintei- 
lobulai boundaries 

With the inteilobulai type of inflammation the islands of Langeihans 
peisist, and are affected only when the lesion has i cached a very advanced 
stage, but AMth the intei acinar type, on the contrary, these islands aie 
implicated even when the lesion is little advanced They aie sunounded by 
fibious tissue, Avhicli forms a capsule sepaiating them fiom adjacent acini 
Within the islands theie may be piohferation of interstitial tissue foiming 
coaise strands, Avhich follow the couise of the capillaries and separate the 
columns of epithelial cells With increase of stroma the cells atiophy and 
disappear, so that the entiie stiuctuie is replaced by a minute fibrous seal 

Cliiomc inteilobulai pancreatitis, in many instances at least, is leferable 
to an iiiitant a\ Inch attacks the glands by Avay of its ducts In those instances 
in Avhicli the etiologj of the mteiacinai type is evident the exciting cause, on 
the contrary, seems to leacli the organ by vay of the bloodvessels Where 
chronic inflammation is a consequence of aitenoscleiosis, it is of the intei- 
acinar type, obsei i^ations of Lefas and of the uniter shoiv that many cases 
of chronic panel eatitis, associated with atrophic cirrhosis of the liver, and 
presumably due to the action of the same cause, which is m many instances 
alcohol, aie mteracinar in type In some cases, however, the etiology of 
mtei acinar pancreatitis is obscuie 

Chronic inteistitial inflammation of the pancreas, which accompanies 
the disease known as licemochiomafosi’i (oi A\hen accompanied by diabetes 
melhtus as bronzed diabetes), affects the intei acinar tissue and implicates 
the islands of Langeihans, there may be in addition some thickening of the 
strands of connective tissue betu een the lobules of the gland The deposi- 
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Chronic Interstitial Pancreatitis Following Obstruction of 

Pancreatic Duct 

Shovviny unchanged islands of Uangerhans embedded in sclerotic tissue 


FIG 2 



Chionic Interacinar Pancreatitis with Diabetes Mellitus 

Showing invasion of the islands of Langerhans by fibrous tissue 
(From Journal of Etpenmental Medicine ) 




CHRONIC INTERSTITIAL PiNCREATITIS 655 

tion of an iron-containing pigment m the liver, pancreas, and othei glands is 
accompanied by degeneration of the paienchymatous cells and chronic 
interstitial inflammation of these oigans Bronzing of the skin due to 
deposition ot pigment occuis, and in the later stages of the disease there 
IS diabetes melhtus, which is the usual cause of death The pancreas is 
film m consistence and of a chocolate-brown color due to the presence of 
3 ellowish-brown pigment both in the parenchymatous cells and in the 
interstitial tissue of the organ In a case of h.emochromatosis examined, 
included among the 30 instances of chionic pancieatitis before mentioned, 
the interstitial tissue of the gland was much increased, diffusely distributed, 
and sepal ated individual acini oi gioups of acini Islands of Langerhans 
were abundant throughout the gland, but x\eie suiiounded bj”^ a thickened 
capsule of fibious tissue, and were occasionally invaded by thickened strands 
In an instance of the same distuibance of pigment metabolism described 
by Beattie,^ accompanied by diabetes (bronzed diabetes), there was increase 
of the interstitial tissue both between and within the lobules, the islands of 
Langeihans were scanty in number, perhaps replaced by small scars which 
were piesent, those islands which peisisted rveie surrounded by dense cap- 
sules of fibrous tissue 

Clinical Significance of Chronic Intel stitial Pancreatitis — Chrome 
pancieatitis is raiely accompanied by such definite symptoms that its diag- 
nosis IS possible, but the relation of the disease to othei recognizable lesions 
and its association ivith diabetes melhtus may suggest its probable existence 
Symptoms such as severe pain in tlie epigastrium and m the midscapular 
region, vomiting, and loss of weight and stiength have been noted in asso- 
ciation ivith chronic inflammation of the gland, but aie not leferable with 
certainty to the disease ‘which fiequently accompanies grave disturbances 
of the stomach, duodenum, or bile passages Disturbance of digestion due 
to loss of pancreatic ]Uice and indicated by the piesence of fatty stools may 
occui m association with clnonic pancreatitis, but is usually the result of 
caicinoma, cysts, or calculi, wdnch occlude the duct, and as a consequence 
cause chronic inflammation 

Probable existence of clnonic pancreatitis may be suggested by lesions 
of adjacent organs, particulaiiy when such lesions are accompanied by 
glycosuria Clnonic mteilobulai pancieatitis is almost constantly present in 
association wnth carcinoma of the head of the panel eas and wuth panel eatic 
calculi, but only when the lesion is adianced and partial destruction of the 
islands of Langerhans has occurred does diabetes melhtus ensue Hence 
glycosinia is present m a lelativelj^ small pioportion of instances of panel eatic 
lithiasis and of caicinoma of the gland, and rarely, if ever, accompanies 
thionic pancieatitis caused by biliaiy calculi Since glycosuria m associa- 
tion wuth caicinoma, cyst, or calculi indicates fai advanced chronic disease 
of die panel eas, it has grave piognostic significance 

Riedel and Mayo Robson have emphasized the importance of recognizing 
at operation chronic interstitial pancreatitis occurring with cholelithiasis 
In a, certain number of operations undei taken for the relief of gallstones 
1 C lead of the pancreas is so induiated that the existence of carcinoma 
IS suspected In seieial cases a giaie prognosis has been based upon the 
rtiscoiery of such induration, but the recovery of the patient has proved 

* Journal of Pathology and Bacteriology, 1903, ix, 117 
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the absence of malignant giOMth Mayo Robson believes that chronic 
pancreatitis should be legarded as a serious compheation of gallstones, at 
times causing death, with inci easing ^^eakness and emaciation, chole- 
cystotomy ^^lth drainage of the gall-bladdei and lemoval of the calculi, 
^\hen necessai>, is, he maintains, followed by lecoveiy 

While chionic inteilobulai panel eatitis is accompanied by diabetes mellitus 
in only a small piopoition of cases, and occuis only wdien the lesion is fai 
ad\anced, cliiomc inteiacmai panel eatitis which implicates the islands of 
Langeihans is m almost all cases accompanied by glycosuiia The disease 
causes lelatively slight destruction ol the secieting paienchyma and is rarely 
accompanied by symptoms, othei than glycosuiia, lefeiable to the gland 
Lanceieaux behe^ed that diabetes wuth emaciation w'as ref ei able to a lesion 
of the panel eas, wheieas diabetes with obesit> was unaccompanied by lesion 
of the oigan, but few’ obseiveis have accejited these ciiteria In a laige 
pioportion of cases it w’lll be impossible to decide duiing life if diabetes is 
leferable to inteiacmai panel eatitis When, howevei, diabetes mellitus 
occurs 111 an mduidual suffeiing fioin ciirliosis of the hvei, the foimer dis- 
ease IS w’ltli considerable piobabihtj’ dependent upon the co-existence of 
chronic mteracmai panel eatitis, doubtless pioduced by the same etiological 
factor, m some cases alcoholic excess, wdiicli is lesponsible for the hepatic 
disease In anothei gioup of cases diabetes mellitus accompanied by ad- 
vanced arterioscleiosis may with much probability be referred to chronic 
inteiacmai pancreatitis caused by the arteiial disease 


TUBERCULOSIS OF THE PANCREAS 

Miliaiy tubeiculosis of the panel eas m association with acute or chronic 
tuberculosis of other organs is not uncommon, but w’ldespiead tuberculosis 
causing functional disturbance oi recognizable enlargement of the gland is 
almost unknow’n Among 128 cases of tubeiculosis Kudiewetsky found 
tubercles in the pancieas in nearly a tenth of the cases, they w'ere common 
with acute miliary tuberculosis and w'lth tuberculosis in cliildieii Large 
tuberculous lesions are uncommon, Chvostek described a case m which 
the enlarged pancieas formed a fibrous mass containing caseous aieas the 
size of a walnut In a case described by Sendlei a small tumoi w’as felt 
above the umbilicus in a w'oinan who had suffered with pain and ^omltIng 
during nine months, a small mass removed at operation from the head of 
the pancieas w’as found to be a* tuberculous lymphatic gland Carnot 
mentions a case in w’hicli the splenic end of the pancieas m contact w’lth .i 
tuberculous kidney w’as the seat of tuberculosis 

Chronic pancreatitis has been found by Carnot associated with tubeicu- 
lous lesions of other organs, in 7 cases of tuberculosis he found a moderately 
advanced increase of connective tissue about the bloodvessels and betw’een 
the lobules of the gland 


SYPHILIS OF THE PANCREAS 

Congenital syphilitic pancreatitis was found by Birch-Hirschfeld in 29 
of 124 syphilitic new'born infants With this lesion increase of the inter- 
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stitial tissue prevents the development of the secreting parenchyma, the 
islands of Langerhans resist the process better than the secreting paren- 
chyma and persist, surrounded by connective tissue Miliaiy gummata 
occur occasionally within the connective tissue which has undergone pro- 
liferation ( lit! 

The pancreas is rarely the seat of gummata occurimg as the result ot 

acquiied syphilis From the older literature Fiiedreich cited three cases 
in which gummata of the pancreas were associated with chaiacteristic 
syphilitic lesions of othei organs Cases of pancreatic syphilis m which 
the lesion is analogous to that of syphilis of the liver have been described 
by Drozda and by Schlagenhaufer, in association with syphilitic lesions 
in other parts of the body the pancreas has been found to contain scar-hke 
masses of connective tissue within which aie caseous gummata, in one 
instance the size of a hazelnut In a case of Chvostek the tail of the pancreas 
was penetiated by sclerotic bands which gave it a lobed appearance, gum- 
mata were not present There are no data with reference to the symptoms 
or diagnosis of syphilis of the pancreas 

By some wi iters syphilis has been believed to cause chronic interstitial 
inflammation affecting diffusely the entire gland In two cases of chronic 
panel eatitis associated with diabetes mellitus, Hansemann obtained evidence 
of syphilis In 2 of 6 cases of acquired syphilis Kasahara found a moderate 
increase of interstitial tissue Syphilis is not, as these writers believe, the 
most frequent cause of chronic pancreatitis, for m only 1 of 30 cases of 
chronic inflammation of the pancreas examined in the Johns Hopkins 
Hospital was there a histoiy of syphilis, and in this case chronic pancreatitis 
was the result of carcinoma compressing the duct of Wirsung 


CALCULI OF THE PANCREAS 

Pancreatic calculi occur much less frequently than gallstones, which in 
most instances are formed within the gall-bkddei, and not like panel eatic 
stones within ducts The frequency of the disease is doubtless much exagger- 
ated by the statistics of Giudiceandrea, who found pancreatic calculi twice 
among 122 autopsies Two instances occurred among 1500 autopsies at the 
Johns Hopkins Hospital 

Unlike gallstones, pancreatic calculi occur more frequently in men than 
in women, among 57 cases collected from the literature by Lazarus,^ 47 
Mere in men and 10 in women, a ratio of about 5 to 1 In almost two-thirds 
of these cases the disease affected individuals between the ages of thirty and 
hlty years 

Etiology — Obsenations and expeiiments have shown that cholelithiasis 
IS usually associated with bacteiial infection of the gall-bladdei or bile 
passages, and in many instances it has been possible to demonstrate bacteria, 
not infrequently forming masses within the calculus The mucous mem- 
brane of the gall-bladder is usually the site of an inflammatory process 
accompanied by desquamation of epithelium and increased production of 
mucus, together uith other changes m the composition of the bile which are 
not clearly understood Obstruction to the outflow of bile from the o-all- 

' Bcitrngc zur Pathologic und Therapie der Panlrcaserlranlungen, Berlin 1904 

\OL 1 — 12 
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bladder is essential to the experimental production of biliary calculi, other- 
wise, bacteria which have been injected fail to gam a foothold and are expelled 
with the bile Many analogies suggest that similar factors are concerned 
in the production of pancreatic calculi 

The presence of calculi is usually associated with acute and chronic inflam- 
matory changes in the ducts and in tlie parenchyma of the gland, but etio- 
logical relation of these factors to hthiasis is doubtful, since, in part at least, 
they are caused by occlusion of the ducts or by secondary invasion of bacteria 
Giudiceandrea was able to demonstrate the colon bacillus togetlier with 
numerous long bacilli within pancreatic calculi, while in a second case he 
found in the centre of a calculus numerous cocci and bacilli differing much in 
morphology 

The association of pancreatic and biliary calculi in a considerable number 
of cases cited by Ancelet (eight cases), and observed by Curnow, Diecklioff, 
and Lazarus, suggests the possibility that ascending affection from the bile 
passages, favored perhaps by temporary obstruction of the pancreatic ducts 
by passing gallstones, may have caused pancreatic hthiasis, although peihaps 
both biliary and pancreatic calculi may have been due to the same cause 
That stagnation of pancreatic secretion favors the formation of calculi is 
indicated by cases m which calculi, at times in considerable number, are 
found within pancreatic cysts Occasionally an impacted stone has caused 
the formation of a retention cyst, but m other cases laige cysts of obscure 
origin have contained numerous calculi, Lazarus has observed 4 such cases 

Attempts have been made to produce pancreatic calculi, and in a few in- 
stances very small concretions lave been formed experimentally Thiro- 
loii. injected sterilized soot into the pancreatic duct, and found small concre- 
tions m a cyst in the tail of the gland and in the panel eatic duct Lazarus 
found a minute concretion in a cyst experimentally produced by local degen- 
eration and softening of parenchyma Desquamated epithelial cells clumped 
together formed the organic nucleus of the concretion 

Special Pathology — In some cases the pancreatic ducts contain fine 
sand-like concretions, but more frequently several stones, perhaps a centi- 
meter or more in diameter, are present The largest recorded calculus 
(Schuppmann) was stellate in shape and measured one and a half inches 
in its largest diameter A solitary calculus is rarely found, while several 
hundred varying greatly m size may be present In some instances pro- 
jections from a large stone situated in the large duct extend into adjacent 
branches, so that a cast of the dilated ducts is produced In consistence 
pancreatic concretions vary considerably, being at times mortar-like and 
triable, but usually hard, they may have a nucleus of organic material 
consisting of cell detritus Pancreatic calculi are white, often grayish or 
yellowish white, but in rare instances black or brownish-black concretions 
have been found within the ducts 

Biliary calculi have in several cases been found within the duct of Wirsung 
neai its junction with the common bile duct In an example of suppurative 
pancreatitis, described by Dieckhoff, the duct of Wirsung w^as dilated and 
contained a gallstone 

Pancreatic calculi are composed in great part of inorganic salts, of which 
calcium carbonate and calcium phosphate are most abundant, although 
sodium phosphate, magnesium phosphate, and other salts may be present 
Calculi consisting almost wholly of calcium carbonate or calcium phosphate 
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ha^ e been described The composition of calculi from two cases described 
by Johnston*^ ■\\as as follows (1) Calcium phosphate, 72 3 per cent , calcium 
carbonate, 18 9 per cent , organic matter, 8 8 per cent (2) Calcium 
carbonate, 91 65 per cent , magnesium carbonate, 4 15 per cent , organic 
matter, 3 per cent 

In most instances inorganic constituents are more abundant than organic 
material, but m a case described by Baldom organic material formed the 
greater part of the concretion 

A calculus having a nucleus of calcium carbonate surrounded by a layer 
of cholesterm has been described by Freyhan It is not improbable that 
cholesterin is derived from degenerate or desquamated epithelial cells of the 
pancreatic ducts, since it is knowm to occur in columnar epithelial cells 
A calculus consisting of calcium oxalate has been found at operation in 
a pancreatic cyst by Shattuck ^ 

Calculi may be situated m the larger ducts or their branches, but calculi 
of considerable size are usually found m the duct of Wirsung, of which the 
lumen is frequently so completely occluded that outflow of secretion is pre- 
vented and dilatation behind the obstruction results Stones embedded m 
ampulla-hke diverticula of the large duct haA'e been described Since the 
duct of Wirsung is narrower near its duodenal orifice than elsewhere, calculi 
tend to lodge in this situation, and the duct may be uniformly dilated to 
a diameter of a centimeter or more Stones lodged m the terminal part of 
the duct of Wirsung may compress the common bile duct and cause jaundice, 
Gould found m the diverticulum of Vater a pancreatic calculus which had 
caused jaundice 

Obstruction to the outflow of pancreatic juice, doubtless m association 
with bacterial infection, causes chronic interstitial inflammation of the pan- 
creas, which may reach such an advanced stage that the gland is converted 
into dense fibrous tissue surrounding the dilated duct, secreting parenchyma 
having almost completely disappeared The cells of the acini atrophy and 
are replaced by new connective tissue, coarse bands separating those 
lobules of parenchyma which are still intact This intei lobular type of 
sclerosis tends to spare the islands of Langerhans, which long remain almost 
unchanged 

The most intense sclerosis to which the gland is subject occurs m associa- 
tion with calculi In the contracting fibrous tissue, the islands of Langer- 
hans finally undergo changes, being compressed and invaded by the sclerotic 
tissue In cases of diabetes with pancreatic lithiasis such isolated islands 
of Langerhans had suffered such changes (Lazarus, Pearce, Lancereaux, 
etc) 

Calculi situated within the ducts not infrequently cause ulceration of the 
mucosa by pressure In the immediate neighborhood of a stone chronic 
inflammation more intense than elsewdiere may produce abundant scar 
tissue, distorting the duct The presence of bacteria, the development of 
winch IS favored by obstruction of the ducts, may result m the formation of 
pancreatic abscess, which is not an infrequent result of pancreatic calculi 

Js^ptoms —Pancreatic hthiasis may be unaccompanied by note- 
worthj local symptoms indicating disease of the organ Lazarus de- 


‘ Ammcan Journal of the Medical Sciences, 1883, Ivxxvi, 
Bnlish Medical Journal, 1896, i, 1034 


p 404 
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scribed such a case in A\hich death occurred with diabetes and pulmonary 
tuberculosis At autopsy the panel eas was found to be converted into 
a fibrous sac surrounding the much dilated duct filled with concretions 
of varying size, neithei on the surface of the organ nor on section was 
glandular tissue to be seen Yet, notwithstanding the fact that the duct 
contained numerous jagged concretions, there had been no pain 

The most frequent symptom is 'patn, which may be continued or inter- 
mittent, in some instances there is meiely a sense of pressme More char- 
acteristic are attacks of colicky pain, which in some instances have been 
regarded as sufficiently distinctive foi diagnosis of the disease Friedreich 
doubted the occurrence of fancreahe cohe analogous to gallstone colic 
Subsequent observations have shown that severe attacks of colic-hke pain 
occur in association with the passage of calculi In a case of Leichten- 
stern’s, symptoms of biliary colic without jaundice were followed by the 
passage with the feces of three concretions, the largest the size of a pea, 
analysis showed that they were composed of calcium carbonate without 
traces of either bile pigments or cholesterm Pam has been localized in 
the epigastrium and under the left costal margin in the mammillary line, 
radiating on the left side to the spine or to the left shoulder-blade Pam 
with pancreatic lithiasis does not necessarily occur to the left of the mid- 
hne, but may be limited to the region of the epigastrium or of the umbilicus, 
or may even radiate to the right side (Eichhorst) 

As with biliary colic, the attacks of pain associated with passage of pan- 
creatic calculi are often accompanied by vomiting Reflex cnculatory 
disturbances, such as weak pulse and temporary collapse, may occur The 
pain IS at times accompanied by a chill which is followed by fever, possibly 
referable to bacterial invasion of the occluded duct, with the subsidence 
of the attack the temperature falls 

The passage of a pancreatic calculus tlrrough the diverticulum of Vatei 
may cause temporary jaxmdice A patient of Leichtenstein had sufteied 
during two years with attacks of a seveie abdominal pain accompanied by 
vomiting and on one occasion by jaundice, but cholecystotomy undertaken 
for the relief of gallstones demonstrated their absence, autopsy showed the 
presence of numerous pancreatic calculi The relatively frequent association 
of cholelithiasis with pancreatic hthiasis may explain the occurrence of 
jaundice m some instances 

In several instances a diagnosis of pancreatic hthiasis has been made 
during life from the passage with the feces of calculi composed of calcium 
carbonate or phosphate and free from bile pigments or other constituents of 
the bile In a case of Minnich during twelve days following an attack of 
colic, soft friable concretions as large as a cheriy pip were found, containing 
carbonate and phosphate of calcium In a case of Caparelli over one 
hundred small pancreatic calculi were passed from the fistulous opening of 
an abscess in the epigastric region 

Diabetes melhtus, or alimentary glycosuria, has been a symptom of pan- 
creatic hthiasis in a large proportion of the recorded cases, Lazarus has 
collected 80 cases, among which glycosuria occurred in 36 (45 per cent) 
Pancreatic hthiasis is an infrequent cause of diabetes, occurring only 5 
times among 288 cases of diabetes recently collected from the literature 
Pancreatic hthiasis may exist for years without diabetes, and in the case 
described by Capaielli glycosuria appeared six years after the first attack 
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of colic Since glycosuria is not the result of occlusion of the pancreatic 
ducts but of consequent chronic interlobular inflammation, diabetes results 
only after the lesion has become far advanced and has injured the islands 
of Langerhans At one stage of the disease the organ is subject to such 
slight impairment of function that alimentary glycosuria is present, in cases 
of Lichtheim, Lazarus, and Opie, glycosuria disappeared when the patient 
Avas given a diet poor in carbohydrates In cases of Polyakoff and of Minnich 
transient glycosuria occurred only after attacks of colic, and was doubtless 
analogous to that which not infrequently follows experimental injury to 
the gland, insufficient to cause permanent diabetes 

Stcatorrhoea has been present in 10 of the cases collected by Lazarus In 
the table of Fitz, which contains 29 cases m which visible fatty stools have 
accompanied demonstrable pancreatic disease, pancreatic lithiasis was 
present in 7 instances In none of the cases of Fitz was jaundice present, 
while in 4 there was glycosuria In cases studied by Muller and by Kmmeutt 
and Herter, although fat ivas not visible in the faeces, chemical analysis 
demonstrated that the percentage of split fat was much less than 
normal 

Azotorrheea, shown by the presence of undigested muscle fibres m the faeces, 
IS even less common than fatty stools, and in only one (Lichtheim) of the 
eight instances in rvhich this ^mptom accompanied well-authenticated 
pancreatic disease (Fitz) was the pancreatic lesion caused by calculi 

The loss of weight which occurs in association with pancreatic hthiasis m 
the absence of diabetes or disturbances of digestion is probably referable, 
in part at least, to inflammatory changes or other complication of the 
disease 

Complications — Among these the most frequent and serious is abscess 
Rupture may occur into the peiitoneal cavity causing a localized bursal 
abscess or fatal general peritonitis A fistulous communication with the 
intestinal tract maj be formed, in a case described by Nicolas and Molhere 
one liter of blood was passed by rectum twm and a half months after an attack 
of severe epigastric pain, a second attack of colic and subsequent hemorrhage, 
togethei w itli chills, fever, and glycosuria, preceded death The duct of 
Wirsung contained about twenty concretions, while in the substance of the 
gland communicating by a fistulous opening wuth the duodenum was an 
abscess from uliich hemorrhage had occurred In the case of Caparelli 
an abscess opened near the umbilicus, and calculi were passed from the 
fistula which persisted for si\ years 

The association of cysts with pancreatic calculi has already been mentioned 
Cases 111 which carcinoma of the pancreas has been described in association 
with calculi date from a time wben chronic inflammation was not infre- 
quently mistaken for scirrhous carcinoma The frequent association of 
carcinoma of the gall-bladder and gallstones has little analogy in the pan- 
creas In a case of Schupmann carcinoma occupied the tail of the gland, 

and in the region of the tumor within the duct was a large lagged con- 
cretion j && 


Diagnosis.— Kiniiicutt has collected from the literature seven cases in 
vs Inch a diagnosis of pancreatic hthiasis has been made during life In the 
rase of Caparelli calculi were discharged from a fistula in the epigastric 
region and in the cases of Leichtenstern, Minnicli, and Kmmeutt calculi 
consisting of phosphate or carbonate of calcium without mixture of bile 
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salts were passed with the stools after attacks of epigastric colic An addi- 
tional case has been described by Cipriani ^ 

A review of the recoided cases gives no data by which it is possible to 
distinguish pancreatic from biliaiy colic, although localization of the pain 
below' the left costal maigin may be suggestive of pancreatic lesion Dia- 
betes mellitus, or alimentary glycosuria, may indicate a lesion of the gland 
Fatty stools have been less frequently observed, and in the absence of jaun- 
dice have diagnostic value, diminution of split fat in the faeces is believed to 
have similar significance Jaundice may be caused by a pancreatic calculus 
lodged m the diverticulum of Vater, or by biliary calculi, which occur with 
relative frequency in association with panel eatic calculi, and does not exclude 
a diagnosis of pancreatic colic In the case of Lichtheim seveie attacks 
of colic with fever and vomiting had been unaccompanied by jaundice, 
although they had been of long duration, the site of pain and the absenee 
of urinary symptoms served to exclude renal calculi, while the occurrence of 
diabetes mellitus furnished evidence that the colic was referable to a pan- 
creatic lesion 

Treatment — Statements concerning this are necessarily vague, since 
few cases have been recognized during life Attacks of colicky pain have 
been treated by sedatives, applicable to biliaiy colic Measures wdiich 
increase the flow of pancreatic juice have been suggested for the purpose of 
overcoming obstiuction to its outflow, particularly since duct obstruction 
is believed to be an important factor in the production of calculi Physio- 
logical observations according to Lazarus suggest that this may be accom- 
plished by water in abundance, especially when carbonized or acidified by 
other means, alkalies are thought to dimmish pancreatic secretion To 
increase the flow' of pancieatic juice, Eichhorst injected pilocarpine sub- 
cutaneously in a case believed to be pancreatic lithiasis, and found that attacks 
of colic disappeared It is notewoithy in this connection that pilocarpine 
administered to animals with the pancreatic ducts ligated caused fat necrosis 
of almost the entire abdominal fat, and death w'ltlun four days 

The presence of glycosuria indicates that the pancreas has undergone 
grave sclerotic change, nevertheless in several instances diabetic diet has 
caused the disappearance of sugar 

Analogy with gallstones suggests the possibility of surgical treatment 
Korte regards as feasible the removal of stones from the duct of Wirsung, 
and cites a case in which he removed tlirough the substance of the pancreas 
a gallstone lodged m the lower part of the common bile duct Gould^ 
found at operation upon a patient suffering with symptoms of cholelithiasis 
a lump at the posterior part of the lesser peritoneal cavity, and on incision 
lemoved a calculus from the duct of AVirsung Obstruction to the flow of 
bile w'as not relieved, and at a second operation a stone was removed from 
the head of the pancreas, although bile subsequently entered the intestine, 
death occurred as the result of suppuration twelve days later Moynihan^ 
removed through the duodenum a calculus lodged in the duct of Wirsung 
and projecting into the diverticulum of Vater 

^ American Journal of the Medical Sciences, 1902, cxxiv, 948 

^ Lancet, 1898, ii, 1632 

3 lUd , 1902, 11, 355 
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CYST OF THE PANCREAS 

A variety of lesions are described as cysts of the pancreas, their common 
character is the presence in the upper part of the abdoininal cavity of an 
encapsulated collection of fluid in contact with the gland and apparently 
derived wholly or in part from it Since the greater number of such cysts 
are observed at operation, the exact nature of the disease is often obscure 
and its 1 elation to the pancreas is not always established, particularly 
because fluid encapsulated by the thickened wall of the bursa omentalis 
may produce physical signs which are indistinguishable from those of 
pancreatic cysts situated within the substance of the diseased gland 


Fia 8 



Cyst projectinw into the lesser peritoneal cavity behind the stomach and above the colon 

(Oser ) 

Classification — True c} Sts derived from the ducts or acini of the pan- 
creas and lined by a layer of epithelial cells have been distinguished from 
so-called pseudocysts, which have walls of thickened connective tissue 
and are vithout epithelial lining True cysts may be formed by dilatation 
of the pancreatic duct or its branches due to obstruction, and are retention 
cysts, or may be the result of spontaneous proliferation of epithelial struc- 
tures, and are tumors Pseudocysts are the result of trauma or of degener- 
atn e changes u ithin the substance of the gland, and frequently contain blood 
or blood mixed vith products of pancreatic secretion, pseudocysts may be 
situated wholly within the substances of the pancreas, or, when associated 
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with rupture of the anterior surface of the gland, may be limited m part by 
the walls of the bursa omentahs Pseudocysts, it has already been shown, 
may be the result of acute hemorrhagic pancieatitis The etiology and 
course of these diverse lesions vaiy so greatly that it would be desirable to 
consider them separately were they not characterized by certain physical 
signs common to all encapsulated collections of fluid having their origin 
in the pancreas The relation of different parts of the pancreas to adjacent 
structures determine the location of such cysts and the point at which they 
present upon the surface of the body From an analysis of 133 cysts upon 
which operation had been performed Korte has described the various 
positions which they may occupy 


Fig 9 



Cyst projecting into the lesser peritoneal cavity, and in contact with the abdominal wall 
between the stomach and pancreas (Oser ) 


A In the majority the cyst grows directly forward, and, pushing the 
stomach upward, comes m contact with the anterior abdominal wall between 
the stomach and colon, in order to reach the tumor at operation it is necessary 
to cut through the gastrocolic omentum The cyst occupies and distends 
the cavity of the bursa omentahs, and, stretching the gastrocolic ligament, 
may, with increased growth, push downward the transverse colon so that 
it may reach the symphysis pubis Pseudocysts which arise from the pan- 
creas and, as the result of rupture of its overlying peritoneum, communicate 
with the bursa omentahs, and are in large part limited by this cavity, occupy 
the position described and present upon the surface of the abdomen between 
stomach and colon Jordan Lloyd has shown that accumulations of flmd 
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in the lesser peritoneal cavity due to a variety of causes may 
thase cysts ot the pancreas The stomach is compressed and flattened, but 
usuafly^ushed upward Should adhesions be formed between the cysts 
and the stomach, the latter may be held m front of the tumor and drawn 

downward by it , ^ i * r 

B Less frequently the cyst makes its way above the lesser curvature ot 

tlie stomach between the stomach and liver, stretching the gastrohepatic 
omentum which covers it The upper border of the body of the pancreas 
IS at a higher level than the lesser curvature of the stomach, so that a cyst 
iirisim^ from this part of the gland may present above the stomach, which, 
yith fuithcr growth of the tumor, is pressed downward, with gastroptosis 


Fig 10 



Cyst projecting from tlie upper surface of the mesocolon and presenting between stomach and 

colon (Oscr ) 

the extent of pancreas above the lesser curvature of the stomach is increased 
Ixorte cites from the literature 9 cases in which the cyst presented at opera- 
tion above the stomach, and in 2 cases instances, described by Riegner and 
a diagnosis of the position was made from the physical signs 
C In a third group the cyst in growing penetrates the layers of the meso- 
colon Growth into the mesocolon is more likely to occur when the cyst is 
situated tou ard the tail of the gland, since this part of the organ is situated 
between the lasers of the mesocolon, the head of the pancreas being situ- 
ated in the loop formed by the duodenum, cysts from this part do not find 
leir way into the mesocolon ICorte cites 7 instances in which the cyst 
situated in the mesocolon pushed foru'ard its upper layer and reached the 
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anterior abdominal wall between the stomach and colon The transverse 
colon may be forced downward to the pelvis, and the descending colon may 
overlie the tumor In 3 instances the cyst projected upon the under surface 
of the membrane, so that the transverse colon nas found upon its upper 
margin Lazarus mentions an intermediate position in which the cyst 
distends the upper and lower layers of the mesocolon equally so that, as m 
a case of Petrykowski, the transverse colon is found to cross the summit of 
the tumor 

A case described by Dreyzehner, according to Lazarus,^ does not belong 
to any of the groups already defined, this type may be designated preverte- 
bral A tumor arising from the head of the pancreas forced its way behind 


Fio 11 



Cyst occupying position of mesocolon with colon overlying (Oser ) 

the peritoneum to the right of the midline and displaced the right kidney 
Payr^ has described a cyst of the pancreas which was found at operation 
within the larger peritoneal cavity between the liver and pancreas, it had 
made its way through the foramen of Winslow 
Etiology and Special Pathology — Cysts of the pancreas occur with 
approximately equal frequency in males and in females Hailton has 
described an instance of pancreatic cyst occurring m an infant six months 
old and Shattuck found a cyst of the gland m a boy thirteen months old 

^ Beitrage zur Pathohgie und Therajne der Pankreaserkrankungen, Berlin, 1904, and 
Zeii f Heilk , 1901, xxii, 165 
^ Wiener klin Woch , 1898, xii, 629 
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About onc-half of the cases occur between the ages of twenty and forty 

^ Eetention Cysts — Cysts formed as the result of obstruction of the larpr 
pancreatic ducts or their branches, designated retention cysts, are often 
of small size and unaccompanied by clinical symptoms Under the name 
of ranula pancreahca Virchow described dilatation of the duct of n irsung, 
due in the case which he examined to occlusion caused by a villous tumor 
of the duodenum, the dilated duct had numerous sacculations, giving it a 
beaded appearance Klebs described as acne pancreahca multiple small 
cysts containing fluid, sometimes clear and sometimes opaque yellowish 
and thick 

iTG 12 



Cyst projecting from loner surface of the mesocolon and presenting below the colon (Oser ) 

Ligation of the ducts of the pancreas causes only slight dilatation of the 
occluded channels, and is followed by chronic inflammation of the gland 
Complete obstruction to the outflow of secretion in man is usually follow ed 
by similar changes It has been thought that partial or intermittent occlu- 
sion may cause ci sts Cysts of the pancreas apparently due to retention of 
pancreatic secretion have been found associated with obstruction of ducts 
due to a lariety of causes, but the conditions which favor their formation 
are not understood Cysts of large size hare been found in association with 
pancreatic calculi Von Recklinghausen found, with a cyst almost the 
size of a child’s head, the duct of Wirsung occluded by a calculus Lazarus 
found calculi in the contents of pancreatic cysts in 2 of 14 cases, but suggests 
tiiiU the cist mav afford conditions w’hich fa\or the formation of concretions 

Chronic pancreatitis with constriction of branches of the pancreatic duct 
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by newly foimed stiands of scar-like fibrous tissue, according to Tilcrer, 
explains the formation of many pancreatic cysts, but since chronic inflam- 
mation occuis in the wall of the distended cyst, and may be the result of 
compression of the larger pancreatic ducts, chionic inteistitial inflammation 
may be the result and not the cause of cysts 

The walls of pancreatic cysts aie usually several millimeters m thickness, 
and are composed of dense fibrous tissue, m which remains of pancreatic 
parenchyma may be found The inner surface may be smooth and lined 
by a single layer of cylindrical cells The presence of such cells indicates 
that the cyst has had its origin m a dilated duct 

Proliferation Cysts — ^The occurrence of multilocular cysts of the pancreas, 
the presence of numerous small cysts m the wall of a large cyst, or the pres- 
ence of papillary projections upon the inner surface have been regarded as 
evidence that cysts may be foimed by proliferation of epithelial tissue of 
the gland In some instances cysts of the pancreas resemble the cyst- 
adenomas of the ovary and other organs, and have been regarded as true 
tumois In a case described by Riedel the entire abdomen was filled by 
a fluctuating tumor which during nine years had caused no symptoms 
Ten liters of brown fluid were i emoved by puncture and the cyst was extir- 
pated Although the large cavity had no epithelial lining, a projection upon 
the inner surface contained cavities lined by cylindrical epithelium, in 
some of these small cysts were papillary growths resembling those found 
m ovarian cysts It is not improbable that absence of epithelium in the 
larger cyst was the result of erosion by its contents 

Fitz^ desciibed a multilocular cystoma which apparently had its origin 
in the pancreas, and collected from the literature 9 somewhat similar cases, 
8 cases occurred m women, and in most instances the growth existed for a 
number of years without causing severe inconvenience In no case was there 
evident obstruction of ducts, but a description of some of the cysts does not 
exclude the possibility that they may have been due to occlusion of small 
ducts Korte collected from the literature only 13 instances of proliferation 
cysts (cystadenomas) , Munzer^ (1903) cites 5 additional cases, which he 
places m the same group 

In two cases cysts have been associated with malignant growths Hart- 
mann has described as epithelioma cysticum, a tumor of the tail of the 
pancreas accompanied by metastases m the liver, and mentions a similar 
case of Hanot and Gilbert 

Traumatic Cysts — Since many cysts of the pancreas contain blood, the 
relation of cyst formation to hemorrhage into the gland has been much 
discussed, and so-called apoplectic cysts have been described Since, how- 
ever, hemorrhage may occur into a preformed cyst, the presence of blood 
does not indicate that the lesion is the result of hemorrhage Nevertheless, 
there is abundant evidence that injuries which may cause local hemorrhage 
may result m the formation of cysts Lazarus has shown that a small 
hasmatoma may be formed by crushing the exposed pancreas of the dog, 
at the end of a week the extravasated Wood may have undergone encapsu- 
lation by fibrous tissue By crushing the pancreas of a dog he caused the 
formation of a hasmatoma about the size of a pigeon's egg which, after forty 

‘ American Journal of the Medical Snencei, 1900, exx, p 184 

^ Cent f d Grcnzgeh d Med it Chir , 1903, m, 490, 529, 573, 619, 664 
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days ^^as converted into a cyst with a smooth, fibrous capsule containing 
100 cc of watery fluid in which there was no blood Lazarus thought that 
the liffimatoma, together with injured tissue and adjacent parenchyma, 
had undergone digestion by the secretion of the gland, while a reactive inflam- 
mation at the periphery of the lesion had resulted in the formation of a cap- 
sule, which in turn prevented the resorption of the fluid contents 

Among 117 cases of pancreatic cyst, Korte found 33 (28 per cent ) in which 
trauma had preceded the appearance of a cyst, Lazarus has collected 
8 additional cases more recently published In the greater number the 
epigastiic region or the upper left quadrant of the abdomen has been the 
&e<it of the injury, in seveial cases there has been compression of the body 
between the buffers of two railway cars, or a wheel has passed over the 
body A violent blow from the fist or the kick of a horse has preceded the 
appearance of a cyst Repeated injury of less severity has been cited as 
tlie cause of the lesion, eneigetic massage is mentioned by Gussenbauer 
In a smaller number of cases force, it has been believed, has been indirectly 
exerted upon the gland Lazarus cites cases in wdiicli pancreatic cysts have 
followed a violent fall, as from a horse, and believes that the pancreas in 
such cases may be torn by the weight of the filled transverse colon dragging 
the movable splenic end of the pancreas away from the more firmly fixed 
duodenal part 

The contents of many cysts which have follow’ed traumatism aie bloody, 
but not infiequently such cysts have contained clear fluid free from blood 
The demonstration of one or more ferments either in the contents of the 
cyst or m the fluid escaping from a fistula after operation has been cited as 
evidence of connection with the pancreas Drainage of the cyst has been 
usually followed by recov'^ery, and in only a few instances have these cysts 
been studied at autopsy In the case of Richardson the pancreatic duct 
communicated with the cyst Jordan Lloyd has maintained that accumu- 
l.itions of fluid in the lesser peritoneal cavity following contusions of the 
upper part of the abdomen are often mistaken for true cysts of the pancreas 
In a case which he recorded fluid removed at operation had the power of 
rapidly converting starch into sugar, and was derived in part, he believed, 
from the injured pancreas 

A number of cases furnish evidence that cysts may follow acute hemor- 
rhagic pancreatitis The pathogenesis of the lesion doubtless resembles 
that of traumatic cysts Hemorrhagic and necrotic tissue undergoes partial 
solution and subsequent encapsulation by fibrous tissue 

Contents — The contents of panel eatic cysts vanes greatly, being in 
manv inst.inccs mixed with fresh or altered blood Occasionally it is clear 
and watery in appearanee, but more frequently the fluid is viscid, and in 
several instances the presence of mucus has been demonstrated In most 
instances hemorrhage has occurred into the c^ st, and while occasionally the 
contained fluid may appear to be pure blood, subsequent changes due in 
part to the action of digestive ferments may produce a greenish, brownish, 
coflee-colored, or even black fluid Hemorrhagic cysts of the pancreas 
have been thought to form a separate group, and their bloody contents have 
been regarded as indication of traumatic origin On the one hand, cv sts 
lollowin^ traumatism have contained cle.ir, w ateii% or yellowish fluid, since 
partial digestion and absorption of blood may remov'e all evidence of its 
former presence On the other hand, retention cysts and other cysts wuth 
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which theie is no history of injury to the gland may contain bloody fluid 
The numerous and often congested vessels m the walls of many cysts are the 
origin of hemorrhage, and, it is believed, are not infrequently eroded by the 
contents of the cavity 

Microscopic examination of the cystic contents gives little evidence of 
the character of the lesion, and may show the presence of epithelial cells, 
leukocytes, often containing fat, globules of fat, crystalhne fatty acids, altered 
red blood corpuscles, and necrotic tissue 

Much significance was foimerly attached to the presence of ferments 
resembling those of the pancreatic secretion, but the absence of one or more 
of these ferments in the contents of pancreatic cysts and the presence of 
similar ferments in cysts of other organs has greatly diminished their diag- 
nostic value The presence of tryptic, diastatic, and emulsifying ferments 
may suggest the character of fluid removed by operation, but rarely is it 
possible to demonstrate all three ferments, while most frequently the dias- 
tatic ferment alone can be found The antitryptic action of the blood serum 
may explain occasionally the absence of trypsin m cysts with hemorrhagic 
contents Only when the cyst is in communication wth the secreting 
parenchyma can the ferments of the gland find then way into its contents, 
while observation on animals (Heidenhain) shows that the secretion of the 
chronically inflamed pancreas may contain little, if any, ferment The 
secretion of a fistula formed as the result of a pancreatic cyst contains fer- 
ments more frequently than the contents of cysts 

Fat-splittmg, diastatic, oi proteolytic ferments, moreover, have been 
demonstrated in a variety of fluids which do not haA'e their origin in the 
pancreas Since Korte has found a weak diastatic ferment m the contents 
of a mesenteric cyst, he thinks that fluid from a cyst must exhibit active 
diastatic action in ordei to suggest a probable pancreatic origin Boas 
thinks that tiyptic ferment is characteristic of these cysts, but Lazarus 
has found a fibrin-digesting ferment in the contents of an ovarian cyst, and 
it IS probable that any fluid containing leukocytes m considerable number 
will exert proteolytic action m an alkahne medium 

Symptoms — rounded tumor fluctuating on palpation and situated 
m the epigastric region behind the stomach and a greater part to the left 
of the median line suggests the presence of a pancreatic cyst, but the varia- 
tion to which these characters are subject often makes recognition of the 
tumor difficult Small cysts which have caused no palpable tumor and 
no recognizable symptoms aie occasionally found at autopsy, while, on the 
other hand, a cyst of great size, completely filling the abdominal cavity, has 
been thought to arise from one of the pelvic organs In the majority of 
cases the tumor is situated between the ensiform cartilage and the umbilicus, 
and may produce a rounded protrusion of the abdominal wall In 48 cases 
collected by Korte the tumor occupied the median line, m 40 instances the 
greater part of the mass was to the left of the median line, extending to the 
left costal margin, and m some instances into the lumbar region In only 
10 cases was tne larger part of the cyst to the right of the median line 
Very large tumors extend into the lower pait of the abdominal cavity, and in 
16 cases the tumor extended below the level of the umbilicus, sometimes 
as far as the symphysis pubis 

The size of the cyst is subject to equal variation, in many instances it is 
described as the size of a man’s head, but may distend the abdominal cavity, 
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extending from the ensiform process to the symphysis pubis In shape the 
c\st is usually spherical and the surface is smooth Fluctuation can usually 
be felt, but rarely the fluid contents have distended the sac so tensely that 
the tumor lias appeared to be solid When the cyst is grasped between the 
hands, one placed upon its abdominal surface, the other upon the lumbar 
region, pressure of one hand is transmitted to the other Pancreatic cysts, 
contrary to the statements of some writers, are not infrequently mo\ able, and, 
particularly when in contact with the diaphragm, move with respiration 
Cjsts arising from the tail of the gland are particularly movable, and unless 
fixed by adhesions can be pushed both from above down and laterally In 
a case described by Lazarus a fluctuating tumor the size of an infant’s head 
was situated in the left hypochondnum, but could be pushed almost 
to the right mammillary line Cysts which he m front of the aorta may, 
w hen sufficiently tense, transmit its pulsation, but cease to pulsate wdien the 
patient is in the knee-chest position 

Of much importance is Ihc relation of the cyst to adjacent organs, and 
cspecvally to the stomach and colon, betw een wdiich m most instances it 
reaches the abdominal ivall Small cysts may be wffiolly covered by the 
stomach, but w'lth increase of their size the organ is pushed upward, so that 
when artificially distended its tympany separates the dulness produced by 
the cyst from that of the liver The colon, best mapped out after inflation 
W’lth air, is found along the low’cr border of the cy’st, being in some instances 
pushed downward to the symphysis pubis When the cy’st occupies the 
mesocolon, the colon may be below’ the tumor, may cross its summit, or lie 
along Its upper border in accordance w’lth the previously described relation 
w’hich the cyst bears to the upper or low'er surface of the membrane When 
the cyst projects upon the low’er surface of the mesocolon, the tumor may 
occupy the low'er part of the abdominal cavity’, w’lth its margin in contact 
with the symphysis pubis Cysts w’hich force their w’ay betw’een the liver 
and the stomach produce dulness in contact with that of the liver w’hile 
their low cr part is covered by’ the stomach, w’hich, when distended, almost 
completely covers the tumor 

Sudden disappearance of the tumor caused by a pancreatic cyst may be 
the result of rupture into the peritoneal cavity In some instances rupture 
has followed puncture undertaken for the purpose of diagnosis, or, as in 
the cases of Halsted and of Schwartz, has followed injury the result of a 
fall Of greater interest is the spontaneous disappearance w’hich has been 
accompanied by temporary diarrhoea of a peculiar character, suggesting 
that the contents of the cyst hare been discharged into the duodenum 
Disappearance of the tumor in the cases of Bull and of Karew ski w as accom- 
panied by the appearanee of dark-colored masses m the stools In the 
case described by Parson the sudden disappearance of a tumor the size of 
an orange situated in the epigastrium was follow’ed by profuse w'hitish, 
diarrhoeal discharge, a second tumor appeared m the low’er part of the 
abdomen at the end of several weeks, disappeared with profuse diarrhoea, 
and again returned A large cyst in the epigastrium described by Payr 
disappeared with occurrence of diarrhceal discharges containing w’hitish 
particles three times during two months A communication between the 
ci St and the ducts of the gland may explain the disappearance of such tumors, 
but the conditions which cause the periodic discharge of the cystic contents 
have not been explained 
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Pain IS one of the most constant symptoms, and is not mfiequently present 
before a tumor is demonstrable In a few instances the presence of tlie 
tumor has been unaccompanied by pain, or has merely caused a feeling 
of distention Pam is usually deeply seated in the epigastric region, or may 
be referred to the small of the back In some instances it has been lef erred 
to the right or left hypochondrium m accordance with the localization of 
the cyst m the head or tail of the gland, but little reliance can be placed 
upon these subjective symptoms The intensity of the pain varies greatly, 
It may occur in paroxysms which is some instances have the character of 
gastric crises, and may be accompanied by vomiting and collapse 

A variety of symptoms have been produced by the pressuie of the gi owing 
cyst upon adjacent organs Most constant are those referable to the stomach, 
which m some instances is flattened by the tumor Discomfort after eating, 
loss of appetite, vomiting, and other symptoms of disturbed digestion are 
present, and may have long preceded other evidence of disease Compression 
of the intestine may be accompanied by colicky pain and constipation In 
a case of Lazarus the transverse colon situated along the lower margin 
of the tumor was frequently the seat of colic, and m four cases collected from 
the literature by this author complete intestinal obstruction had occurred 

Cysts situated in the head of the pancreas may cause jaundice The 
relative infrequency of this symptom is explained by the fact that cysts, 
unlike carcinoma, occur more frequently m other parts of the gland Re- 
tention cysts caused by tumors or by biliary calculi compressing the 
pancreatic duct are accompanied by jaundice due to the same cause 

Compression of the portal vein may be followed by ascites and by dila- 
tation of its branches or of the collateral circulation Dilatation of the 
mesenteric veins and vessels upon the surface of the cyst adds to the danger 
of puncture Compression of the vena cava has been accompanied by 
oedema of the lower extremities In two instances (Dreyzehner, Reeve) 
one ureter has been obstructed 

Functional disturbance of the pancreas has been noted with only a small 
proportion of the cysts which have been described, but careful chemical 
observation of the faeces and tests for alimentary glycosuria would probably 
disclose their presence m a larger proportion of cases Cysts situated in 
the body oi tail of the gland do not so readily cause such disturbances as 
the rarer cysts which arise from the head of the gland, since they do not 
occlude the large duct, and therefore do not cause chronic inflammation 
of the entire gland Among 29 instances of steatonhwa accompanying 
Avell-authenticated disease of the pancreas collected by Fitz the symptom 
was referable to cysts in only 2 cases (Bull, Goodman), in both of which 
diabetes was present as well The same author found 2 cases in Avhich, 
with pancreatic cysts, disturbance of proteid digestion was indicated by 
the presence of undigested muscle fibers in the faeces, and additional cases 
have been described by Kuster and Lazarus 

Diabetes mellitus results from the presence of cysts only vhen the gland 
IS the seat of advanced chronic interstitial inflammation Diabetes is, 
however, rarely present, and occurred only in 9 of 134 cases collected by Oser 
Alimentary glycosuria m association vath pancreatic cyst has been observed 
m a case described by Lazarus 

Loss of weight and weakness commonly accompany pancreatic cysts, 
and may be referred in part to the digestive disturbances and vomiting 
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caused by the pressure of the tumor Lazarus thinlcs tliat the cause of 
cachexia is more obscure, and m several instances has seen loss of v eight, 
although there vas no disturbance of digestion, no diabetes, and no3aundice 
One of ins patients, a healthy man, who developed a cyst m consequence of 
traumatism, became much emaciated, but after operation recovered so quickly 
that n itliin six v eeks he had regained fifteen pounds 

Diagnosis. — ^Recognition of pancreatic cysts depends almost x\ holly 
upon pliysical signs, although in a comparatively small number of cases 
diabetes or steatorrheea confix ms the diagnosis The presence of fluctuation 
may sene to distinguish cj'sts fiom solid tumors of the pancreas or of letro- 
peritoneal structures, but with cysts so tensely distended that tins sign 
IS absent some unceitamty may exist, although the spherical shape and 
and smooth suiface maj*^ indicate the character of the lesion In determin- 
ing the origin of such a tumor, of greatest significance is its relation to the 
stomach and colon, behind x\ Inch it is situated This is done best by per- 
cussion after inflation In some instances information is obtained by noting 
(he change m position of the stomach during the progress of inflation, as 
the organ enlarges, it gradually overlaps an increasing area at the upper or 
lower maigin of the tumor, m some instances completely coveiing it The 
difiiculty of diagnosis is greatest x\ith those unusual cysts winch present 
above tlic stomach or along the lower maigin of the colon, the typical posi- 
tion being between stomach and colon and behind both 

Possible etiological factors inav have an important bearing upon diagnosis 
A history of iiquiy in the ejngastric region may suggest the presence of pan- 
creatic cyst of traumatic oiigin Symptoms of hemoirhagic pancreatitis 
ma3 piccede the appearance of a tumoi mass m this legion 

Since cysts of the pancreas may occupy almost any part of the abdominal 
caM(>, their diftercntial diagnosis presents many difficulties Cysts may 
occiii 111 the liver, spleen, mesenteiy, omentum, ovaries, retroperitoneal 
tissue, and adrenals, nliilc a distended gall-bladdei or hydronephrosis may 
resemble a ( vst of the ji.increas 

Eclnnococnts cysts of the left lobe of the hver may form large, fluctuating 
tumors III the epigastric legion Rflie dulness produced by pancreatic 
cists occupying their usual position betveen the stomach and colon is sepa- 
rated bi the tympany of the former organ from the area of hepatic dulness, 
but should the cyst present between hver and stomach, diagnosis is more 
difficult The stomach, particularly xihen distended, is found in front 
of (he pancreatic tumor, winch is pushed backward and becomes less pal- 
pable, but the oigan cannot bcai the same relation to a hepatic cyst mIiicIi 
lic-s in contact x\ itli the abdominal xi all Should the cyst be punctured, the 
veil-known hooklcts, or pcrhajis particles of the chitmous layer of the cyst 
wall, max be found m an echinococcus cyst The distended gall-hladdei , 
situ.itcd 111 the usual position of this organ, has the respiratory moxement 
of the Incr, and, fling in contact xvitli the abdominal wall, is rarely cox ered 
In the stomach or intestine sts of the head of the jiancreas, suggesting 
a chstciidcd gall-bladder, may be accompanied by ]aundice 

of the mesenten/ haxe usually been found in the neighborhood 
of tlie umbilicus, and, unless fixed bx' adhesions, are mox'able m both x'ertical 
an horizont il directions Cx sts of the mesocolon are indistinguishable 
ironi <;iinilarfl situated exsts of the pancreas 

T-hc diagnosis between ovarian eysh and pancreatic exsts is in most 
\ou X — 13 
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instances made with little dilBculty Pancreatic cysts which arise from the 
tail of the gland and are situated m the mesocolon he in contact with the 
pelvis and may closely simulate ovarian cysts, while cysts of great size 
distending the abdominal cavify may offer the same difficulty In some 
instances the tumor has been first observed in the epigastric region, from 
which it has subsequently extended downw’^ard Bimanual examination 
by vagina and rectum of an ovarian cyst may demonstrate a pedicle con- 
necting it Avith the uterus and perhaps diaggmg the latter upward With 
pancreatic cysts the uterus occupies its normal position, and the ovaries are 
often palpable Pancreatic cysts of great size are situated behind the 
stomach and colon, wdiile ovarian cysts push these organs upw^ard 

Pancreatic cysts may closely simulate hydronephrosis affecting the left 
kidney, the retroperitoneal cyst described by Dreyzehner arose from the 
head of the pancreas, and, displacing the right ladney, resembled hydrone- 
phiosis on this side The history indieating that the tumor has had its origin 
m the epigastrium may suggest pancreatie cyst The tumor of hydrone- 
phrosis fills the lumbar region and can be forced even farther backw^ard 
by distending the colon, pancreatic cysts, as a rule, do not extend beyond 
the axillary line behind which tliere is tympany Periodic disappearance 
of the tumor may occur both with hydroneplirosis and with pancreatic 
cyst, but abundant flow^ of urine or simultaneous onset of diarrhoea may 
suggest one or other condition 

Since panel eatic cysts wffien tensely distended have been known to trans- 
mit pulsations from the aorta, aortic aneurism may be suspected The 
tumor rises and falls, but has no expansile pulsation, m the Imee-chest posi- 
tion pulsation disappears 

Treatment — Cysts of the pancreas have been treated by puncture, by 
extirpation, and by incision and drainage Puncture follow^ed by aspiration 
has proved an ineffectual and dangerous procedure Kuster and Lazarus 
have mentioned the occurrence of hemorrhage into a cyst due to punctuie 
of enlarged vessels in the w^all When the cyst is infected, purulent, general 
peritonitis may follow puncture Removal of cystic contents by aspiration 
IS usually follow'ed by re-accumulation of fluid, even when the eyst is of trau- 
matic origin and has walls which are not lined by epithelium In a case 
described by Steele puncture was followed five times by reappearance of the 
cyst In a case of IsraeP laparotomy disclosed a cyst completely covered 
by the stomach, twelve days later the cyst w'as punctured directly through the 
stomach, more than a liter of brown fluid was removed and the eyst did 
not reappear Such a favorable result occurs veiy rarely 

Complete extirpation of a pancreatic cyst was successfully performed in 
1882 by Bozemann The operation is difficult and dangerous, on account 
of the close proximity of important bloodvessels, and may be followed 
by diabetes mellitus when a considerable part of the gland is removed 
The operation is rarely practicable, unless the cyst has a w^ell-defined wall, 
and IS therefore not applicable to traumatic cysts and other so-called pseudo- 
cysts In several instances complete extirpation has been performed after 
the multiloeular character of the cyst or the presence of papillary pro- 
jections upon its inner surface have suggested the existence of an adeno- 
matous growth Complete lemoval of these proliferation cysts has been 

^ Deiiisch khn Woch , 1900, xxi i, 352 
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hchc\cd to offer the best chance of avoiding recurrence, although m several 
instances ineision and drainage of cysts believed to belong to this type have 
been follow ed by recovery A fatal result is due to gangrene of the intestine, 
hemorrhage, or peritonitis, ivhen dense adhesions, the proximity of blood- 
vessels or the deep situation of the tumor has prevented the completion of 
attempted extirpation, the mortality has been greater When a cyst occupies 
the usual position between stomach and transv erse colon, it is m most instances 
bound adhesions to adiacent structures, and removal is difficult, when, 
however, the cyst lies within the mesocolon, adhesions are usually less 
aljundant, and a considerable proportion of cysts which have been extir- 
iiated have had this situation The operation is least difficult when the 
c\st occupies the tad of the gland, which serves as a pedicle and allows the 
tumor to be drawn into the wound, it is more difficult the nearer the cyst 


approaches the duodenum 

When the cyst has lieen partially removed the wound has been drained 
and healing has oecurred Ivy granulation In most instances of complete ex- 
tirpation, pancreatic fistula has been avoided, but in two cases cited by Korte 
pancreatic secretion discharged through the w'ound Zw'eifel remov^ed the 
entire pancreas save a part of the head 3 cm in length , glycosuria was present 
ten daj s later, and persisted about twelve days, but at the end of two months 
had disappeared 

The flisadv'antagcs of incision and drainage are the occurrence of pan- 
creatic fistula persisting for a considerable period, the possibility of hernia 
at the site of operation, and the occasional recurrence of the tumor The 
resulting wound often heals slowly, and is complicated by the formation 
of a jiancreatic fistula, from wdiich there may be copious secretion, m the 
case of Cushing fiom 500 to 600 cc of fluid were discharged during twenty- 
four hours Pancreatic ferments may be demonstrable in the secretion from 
(he w ound immcdiatcl) after operation, or may make then appearance several 
weeks later, unless care is exercised, there may be erosion of the skin about 
the wound The cyst walls collapse, and by formation of granulations 
from the surrounding connective tissue the cavity is finally obliterated 
Tins process cannot be completed when the cyst has an epithelial lining 

A fistula may persist a considerable time after operation , in a case described 
In Murrav fistula w^as present during three years In a case of Korte a 
fistula persisted two and a half vears, various substances such as tincture of 
iodine, stiver nitrate, and chloride of zinc, were injected into it, and the 
w.il! w.is scrajied and cauterized in the hope that perhaps an epithelial 
covering which prevented healing might be destroyed The danger of 
iniccting irritant substances into a fistulous tract is illustrated bj' a case 
described b> Lazarus, death with collapse, due perhaps to acute hemor- 
rhagic pancreatitis, followed the injection of silver nitrate Infection of 
a fistulous tract mav occur In some instances there has been hemorrhage 
from a fistula, curetting of tlic tract is attended with danger, since dilated 
bloodvessels mav be present in the wall Closure of a pancreatic fistula 
has been liastcned bv making a second posterior opening, thus affording 
better drainage, or rarelv bj extirpation of the entire tract 

c 1 mg of a pancreatic c> st is associated w ith the formation of scar tissue 
m the pancreas, and chronic inflammation resulting from the presence of the 
ewt mav persist In four cases in which recovery has followed operation 
diabetes meihtus has resulted ^ 
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OAEOmOMA OF THE PANCREAS 

Recent study of pancreatic disease does not confirm the statement of 
Friedreich that cancer is the most frequent form of primary disease of the 
gland Carcinoma is more frequent than other forms of neoplasm 

Incidence — In the statistics of Bashford malignant growth was primary 
in the pancreas in males m 526 among 33,788 instances of cancer, and in 
females in 474 among 50,660 cases In the statistics of Segr6, among 
11,472 autopsies, there was carcinoma of the pancreas m 127 and sarcoma 
in 2 instances In the older literature of the subject chionic interstitial 
inflammation with induration of the gland has been not infiequently desig- 
nated scirrhus cancer The disease affects men more frequently than 
women Among 106 reported cases of primary cancer collected by Miral- 
h6^ in 1893, 69 were in men and 37 in women, the disease being almost 
twice as frequent in men as in women Cancer of the pancreas like that of 
other organs usually occurs during middle life, although there have been 
instances of its appearance at a very early age Kuhn has described car- 
cinoma of the pancreas in a child two years old, and Simon found the same 
disease in a boy thirteen years of age 

Secondary Carcinoma — Since the pancreas is surrounded by organs 
which may be the seat of primary new-growth, it is often difficult, when the 
tumor has attained considerable size, to determine whether it is primary 
in the pancreas or has invaded it from without Metastatic tumors occa- 
sionally occur in the pancreas, but the organ is more frequently the seat of 
secondar}'’ invasion by cancer of the stomach, duodenum, biliary passages, 
or other organs Since the pyloric region and the posterior wall of the 
stomach are the most frequent situations of gastric cancer, secondary 
involvement of the head of the pancreas readily occurs, and is followed by 
chronic interstitial inflammation of the body and tail as the result of com- 
pression of the duct of Wirsung Falmdnch maintains that carcinoma 
supposed to be primary m the pancreas has its origin in a consideiable 
number of instances in the mucosa of the stomach, the two organs being 
affected almost simultaneously Olivier has described adenocarcinoma 
occupying the head of the pancreas, apparently originating from Brunner’s 
glands of the duodenum He believes that careful microscopic examina- 
tion IS necessary to determine the origin of many tumors which are apparently 
primary m the pancreas 

Special Patnology — Carcinoma of the pancreas is much more common 
in the head than m other parts of the gland Among 57 cases collected 
by Segr6, the tumor in 19 instances occupied the whole gland, in 35 the head, 
in 2 the body, and m 1 the tail In the eases of primary cancer collected 
by Maralh6 the head of the pancreas was affected in 82 of 113 cases Hanse- 
mann has described a type of pancreatic cancer which affects diffusely 
the whole gland In most cases alveoli of cancer cells are embedded in 
abundant, dense, fibrous stroma, the tumor is hard and of the scirrhus 
type Less frequently the neoplasm is cellular and soft or encephaloid, 
several cases of colloid carcinoma have been described A cystic epithelioma 
IS described by Roux 


^ Gaz des HSpitaux, 1893, Kw, 889 
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Since (lie pancreas contains se\eral distinct structures, namely glandular 
ai\toli, ducts, and islands of Langerlians, the attempt has been made to 
determine the histogenesis of difierent types of ne\\ -growth in most 

instances epithelial neoplasms of the pancreas are adenocarcinomas, being 
coniiioscd of cjhndrical cells arranged m more or less regularly formed 
tubular alveoli These tumors, according to Hulst, are probably derned 
from the ducts of the gland Where the glandular type is absent and 
.ilvcoli of the tumor are lormed by irregular polygonal cells closely packed 
together, Hulst* thinks it more probable that the tumor has its origin in the 
secreting abcoli Nevertheless, in a case carefully studied by Olivier a 
tumor of the tail of the gland which in part exhibited the last named type 
( oiild be traced to the ducts, with which alveoli of cancer cells were m places 
continuous Faboryi, from a study of 5 cases of this kind, designated by 
‘ him carcinoma <ioh(lnm, reaches the conclusion that such tumors are derived 
fioiii the islands of Langerlians, but Hulst, on the contraiy, found no rela- 
tion between the islands of Langerlians and the alveoli of tumor cells 
Ssobolew' has suggested the possibility that a cancer derived from the 
islands of Langerlians might exert upon carbohydrate metabolism that 
influence w Inch is attributable to the normal gland, and might prevent the 
occurrence of diabetes even though the entire gland w’ere destroyed 

Adenoma — Adenoma, unassociatcd with cyst formation, occurs rarely, 
and in most instances found at autopsy has given no discomfort during life 
All exception is the encapsulated tumor of the head of the pancreas described 
as fibro-adenonia by Biondi, it was palpable and caused slight jaundice 
Nic bolls described a tawnj yellow tumor wdnch was the size of a large pea 
and had the stiucture of the island of Langerhans, a similar tumor is 
described by Helmholtz 

Sarcoma — Sarcoma of the pancreas occurs with far less frequency than 
(aremoma ICakcls,** in 1902, collected 21 instances, among which only 
10 were (crt iinly primary in the gland, in 3 of tlie latter the tumor occupied 
the tail of the pancreas Lj mphosarcoma, angiosarcoma, fibrosarcoma, 
and mcdullar^ sarcoma ha^ e been deseribed The age of those affected has 
been of little value for diagnosis, since it has varied from four to seventy- 
four ^ e.irs In a case descriiied by Malcolm, not included among those just 
mentioned, .1 tumor five inches in diameter was removed from the tail of the 


iiancrcas in a child four j cars of age, at autopsy the grow th w^as found to 
lunc imadcd (he portal lein 

Pathology of Comphcations — Since diahcic'i in clhiii'i not infrequently occurs 
in issociation with carcinoma, and is due to complete or partial destruction 
of the organ, the changes in the gland caused b> the presence of the new- 
grow (h are of considerable importance Compression of the duct of Wirsung 
taiiscd In tlic tumor mass, whicli is usuallv situated m the head of the gland, 
IS followed In chronic interlobular inflammation of that part of the gland 
from w Inch the outflow of secretion is hindered The secreting parencln ma 
IS destroyed, while the islands of Langerhans tend to persist in the newly 
fornud fibrous tissue Pearce*' has studied the changes caused by the 
jirisciice of carcinoma At the edge of the adsancing cancer the secreting 
parcncliMiii is nnaded and replaced bj new -growth and newly formed 


\Vircfmr'c 4rc?m,in0} cKxx 22S 

Imrnraa Aoi/nm/ of thr Medical Sciences, 1902, cvxiu, 471 
law , 1901, cxvMu, 47S 
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connective tissue, but the islands of Langerhans persist m the stroma, and 
occasionally are unmvaded, even though enclosed by a mass of tumor cells, 
much hypertrophied islands are found Carcinoma with permanent gly- 
cosuria was present in only one case studied by Pearce, and was asso- 
ciated Avith advanced chronic inflammation, implicating the islands of 
Langerhans In a second case with inteimittent glycosuria the head of the 
gland alone w^as the seat of new-growth 

As the tumor increases in size, adhesions may bind it to the stomach, 
duodenum, and adjacent organs, and symptoms are frequently caused hy 
fressure of the enlarging mass The following possibilities are named by 
Friedreich, who cites cases in illustration of each There may be closure of 
the duodenum or of the pylorus, -with consequent dilatation of the stomach, 
occasionally the cardiac end of the stomach is compressed In one case 
the stomach was compressed against the anterior abdominal wall Com- ' 
pression of the transverse colon may cause symptoms of intestinal obstruc- 
tion Carcinoma affecting the tail of the pancreas has compressed the 
left ureter, causing hydronephrosis Compiession of the common bile 
duct causes jaundice The growth may compress the superior mesenteric 
artery and vein, or the splenic artery and vein, pressure upon the portal 
vein causes ascites, while pressure upon the inferior vena cava causes 
oedema of the lower extremities Pulsation of the aorta may be transmitted 
to the abdominal wall Necrosis and ulceration may occur in tumor tissue 
which has invaded adjacent organs, and ulceration of the stomach or of the 
duodenum may cause the symptoms which are usually associated with 
primary cancer of these organs 

S3nnptoniS — ^The symptomatology of primary carcinoma was first 
carefully investigated by Bard and Pic, who described a combination of 
symptoms believed by them to be characteristic Their description was 
based upon seven cases, in all of which the tumor occupied the head of the 
gland, and in consequence the symptoms, which they regarded as charac- 
teristic, were the result of compression of the bile duct In such cases 
jaundice is present, and, being due to progressive compression of the duct, 
never recedes, but gradually increases in intensity until finally it merits the 
designation “black jaundice”, the gall-bladder is distended and is palpable 
in the usual situation Hepatic metastases secondary to pancreatic cancer, 
according to Bard and Pic, are of small size, and do not cause that enlarge- 
ment of the liver which is associated with primary hepatic carcinoma or with 
carcinoma having its origin m the gastro-intestinal tract The temperature 
IS normal or subnormal, the disease pursues a rapidly fatal course, and 
IS accompanied by emaciation and cachexia 

It IS now well established by the statistical studies of Miralh6 and others 
that primary cancer of the pancreas does not always present the charac- 
teristic symptomatology described by Bard and Pic Cancer of the body 
or tail of the gland may be unaccompanied by jaundice and other symptoms 
referable to compression of the biliary passages Moreover, the liver may 
be enlarged so that in the presence of jaundice the size of the liver will 
not serve to exclude cancer having its primary origin in organs other than 
the pancreas Contrary to the opinion of Bard and Pic, cancer of the 
pancreas, like cancer of the other organs, is subject to great variation in 
the rapidity of its growth, death occurring within from a few months to two 
or very rarely even four years after the onset of symptoms 
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Pain IS one of the earliest and most constant symptoms, and is usually 
seated in the epigastric region radiating toward the back, shoulders, or ster- 
num the right hypochondrium may be the seat of greatest pain when tne 
tumo'r IS situated m the head of the gland The character and severity of 
the pain varies considerably, it may continuously increase in intensity until 
death, and may be of the intense severity which has been referred by many 
writers to pressure upon the coehac ganglion and its branches Intermittent 
colicky pain has been regarded as true pancreatic colic due to obstruction 
to the outflow of the pancreatic secretion caused by compression of the 
pancreatic duct Similar pain may be tbe result of compression of the bile 


passages 

A himoi mass has been palpable in a relatively small proportion of the 
reported cases Miralli6 found that the tumor was palpable in from one- 
fourth to one-fifth of 113 cases which he collected In the statistics of 
Ancelet, from which secondary tumors of the pancreas were not excluded, 
a tumor was present in 3G in the epigastrium, in 4 in the right, and in 2 in 
the left hypogastrium, while in 4 its situation was not accurately designated 
The tumor must be of considerable size to be felt, especially when the 
abdominal wall contains abundant fat or is muscular, extreme tenderness 
may interfere with palpation Although the tumor is usually immovable, 
it may descend with inspiration, and occasionally transmits pulsation from 
tlie aorta In some cases the distended gall-bladder has been mistaken 
for a tumor mass, while at times both tumor and enlarged gall-bladder have 
been distinguishable 

Symptoms referable to the gastro-iniesiinal had not infrequently precede 
more definite evidence of pancreatic carcinoma There may be lack of 
appetite or actual distaste for food, especially, it has been thought, for meat 
There may be discomfort after eating, eructation, nausea, or vomiting 
Compression of the pylorus or of the duodenum may cause dilatation of 
the stomach, and in some instances symptoms referable to this condition 
have been the only evidence of the disease (Pilhet) The vomitus m such 
cases may contain blood Constipation has been found much more often 
than diarrhoea, while constipation and diairhoea may alternate, the stools 
may be normal 


Disturbance of digestion referable to lack of pancreatic juice in the intes- 
tine has been noted more frequently with carcinoma than with other diseases 
of the gland, nevertheless, Mirallid found only 9 cases with fatty stools 
among 113 instances of pancreatic caicinoma Oser has collected 8 and 
Fitz 3 additional cases from the literature of the subject Fitz found only 
2 cases in which cancer of the pancreas was accompanied by disturbed 
digestion of proteids manifested by the presence of numerous undigested 
muscle fibers in the teces Bulky stools are believed by Oser to be a 
symptom of pancreatic disease, and occur as the result of imperfect digestion 
of fats, proteids, and carbohydrates 

Since carcinoma of the pancreas in a large proportion of the cases — at 
least 61 of 78 cases, according to Miralhg— invades the head of the gland, 
jaundice due to compression of the common bile duct is a frequent symptom, 
occurring in three-fourths of the cases, and since the lesion in a l^ge pro- 

r f the gland, being limited to 

the head in 39 of the 78 cases just cited, frequently occurs as one of the 
earliest symptoms Moreover, carcinoma of the pancreas, save for chole- 
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lithiasis, IS tlie most frequent cause of occlusion of the common bile duct, and 
has been the cause of obstruction in 54 of 139 cases of non-calculous occlusion 
cited by Eckhn ^ Jaundice due to compression of the duct may appear 
suddenly, and, once established, exhibits no remission, but steadily increases 
m intensity When its sudden appearance is accompanied by cohchy pain, 
cholelithiasis is closely simulated 

The condition of the gall-bladder and of the liver with obstruction of 
the common bile duct by cancer of the pancreas has been much discussed 
Battersby and Bard and Pic pointed out that the gall-bladder is dilated 
with cancer of the pancreas From a study of a considerable number of 
cases of obstruction of the common bile duct due to a variety of causes, 
Courvoisier found that with obstruction due to biliary calculi the gall- 
bladder IS usually contracted, while with occlusion due to othei causes the 
gall-bladder is usually dilated The statistics collected by Eckhn confirm 
this view Among 172 instances of obstruction of the common bile duct 
due to gallstones, the gall-bladder was contracted in 110, normal m 34, and 
dilated in 28 cases On the other hand, among 139 instances m winch the 
common bile duct was obstiucted by other causes, the gall-bladder was 
contracted in only 9, normal in 9, and dilated in 121 cases, among 62 of 
these cases constriction of the common bile duct was due to carcinoma of 
the pancreas, and the gall-bladder was dilated in 58 instances Contraction 
of the gall-bladder with biliary calculi is the result of inflammatory changes, 
whereas, with obstruction due to carcinoma of the pancreas or other cause, 
inflammation is usually absent and the gall-bladder is dilated 

Bard and Pic attached much importance to absence of enlargement of 
the hver with carcinoma of the pancreas Miralli6, nevertheless, found the 
liver enlarged in 17 cases, and a case in which enlargement of the organ 
disappeared under observation led him to believe that the liver is at first 
enlarged and later contracted, its size depending upon the duration of the 
disease Oser cites the cases of Friedreich and of Kellermann, m which, 
contrary to the statement of Bard and Pic, the liver contained, during the 
terminal stage of the disease, secondaiy nodules as large as an apple, and 
maintains that the hver mth cancer of the pancreas has no constant character 

Compression of the portal vein may cause ascites and other evidences 
of poital obstruction, such as swelling of the spleen and hemorrhoids In 
13 of 113 cases of primary carcinoma collected by MiralliS, ascites was 
present Cases with chylous ascites presumably due to rupture of the 
thoracic duct have been described 

Glycosuna and other symptoms of diabetes mellitiis not infrequently 
accompany cancer of the pancreas, among 50 cases Miralli6 has found 
glycosuria in 13, and Oser has subsequently been able to collect 8 additional 
instances of persistent glycosuria and 2 of alimentaiy glycosuria Diabetes 
was present m 2 cases described by Pearce, and alimentary glycosuria 
in 1 Cancer of the pancreas is an infrequent cause of diabetes Islands 
of Langerhans persist within the stroma of the new-growth and prevent 
the onset of glycosuria until destruction of the pancreas is far advanced 

The glycosuria of pancreatic cancer, like that of other forms of diabetes, 
may, as Miralli6 has pointed out, disappear before death Courmont and 
Bret have described such a case m which ten weeks after the onset of symp- 


’ Inaug Diss , Basel, 1896 
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toms 2 6 per cent of sugar was found m the urine, but with increasing 

laundice and cachexia glycosuria disappeared 

The cachexia usually associated with malignant growth is said to proceed 
with especial rapidity when the pancreas is the seat of the disease rartial 
exclusion of pancreatic 3 uice from the intestine and obstruction to the out- 
flow of bile doubtless contribute to cause weakness and emaciation Keller- 
mann, who has described a case of cancer of the pancreas unaccompanied 
by cachexia, has been able to find only three similar cases in the literature 
of the subject 

The temperature with carcinoma of the pancreas is normal or subnormal 
unless there are complications accompanied by infection 

Diagnosis — For this the features of greatest importance are ]aundice 
increasing giadually, attaining great intensity, and associated with dilatation 
of the gall-bladder, the presence of a tumor in the epigastric region, rapid 
emaciation, and advanced age In the absence of both tumor and jaundice 
diagnosis is haidly possible Symptoms indicate e of impaired pancreatic 
function are present in a relatively small proportion of the cases, but when 
present give definite evidence that the disease is located m the gland 

When jaundice is present, differential diagnosis between cholelithiasis 
and carcinoma is important In certain cases of pancreatic carcinoma 
the biliary symptoms described by Bard and Pic serve to distinguish the 
two lesions Jaundice usually appears gradually with carcinoma and 
increases without remissions, while with biliary colic the onset is more sudden 
and the progress more interrupted Impacted calculi may, however, cause 
progressively increasing jaundice of great intensity, the gall-bladder is dilated 
m only a sixth of the cases, but w’ltn carcinoma of the pancreas, on the con- 
trary, the gall-bladder is with feiv exceptions dilated A palpably enlarged 
gall-bladder, therefore, gives evidence that cholelithiasis is not present, but 
the absence of this symptom is not equally significant, since the dilated organ 
IS not ahvaj s palpable, particularly ivlien tlie abdominal wall contains abun- 
dant fat Rapid emaciation and intense epigastric pain point to cancer of 
the pancreas With carcinoma the temperature is usually normal or sub- 
normal, but with cholelithiasis fever is not infrequently present 
Jaundice caused by carcinoma of the liver, bile passages, duodenum, or 
stomach, compressing the common bde duct, has the gradual onset and pro- 
gressive character already mentioned, but emaciation and iveakness are 
said to occur less rapidly than with carcinoma of the pancreas Metastatic 
nodules secondary to cancer of the pancreas, according to Bard and Pic, 
do not cause the enlargement of the liver which accompanies other forms 
of hepatic cancer, but exceptions are not infrequent Tumor has been 
recognized in a relatively small proportion of cases of cancer of the pancreas, 
but doubtless tins proportion i\ ould be much increased by examination under 
anajsthesia with the stomach and colon empty A tumor mass having its 
origin m the head of the pancreas is deeply situated in the epigastric or 
umbilical region, and is usually defined with difficultj’’ The tumor is usually 
less movable than tumors of the pylorus or of the colon, and its position 
IS unaftected by distention of these organs Pulsation transmitted from the 
aorta is not expansile It has been mentioned that both dilatation of 
the stomach and intestinal obstruction may be caused by carcinoma of the 
pancreas ibe differential diagnosis between primary carcinoma of the 
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pancreas and malignant growth arising irom the common bile duct or 
duodenum is scarcely possible, and may be doubtful even at autopsy 

Tumoi mass due to carcinoma of the tail of the pancieas may be mistaken 
for cancer of the cardia or of the colon Takayasu describes a case in which 
an apparently immovable tumor, the size of a hen’s egg, was felt behind the 
left rectus muscle With inflation of the stomach, which lay above it, the 
tumor partially disappeared, and with inflation of the colon, which was at 
its lower margin, disappeared completely Operation confirmed the diag- 
nosis of carcinoma of the pancreas 

Treatment. — Medical treatment is directed to alleviation of symptoms, 
such as pain, jaundice, digestive disturbances, and diabetes The adminis- 
tration of an emulsion prepared from the fresh pancreas of the pig has been 
found to aid digestion of fats and of proteid when obstruction of the pan- 
creatic ducts prevents entrance of pancreatic juice into the intestine (Fles), 
for the same purpose commercial pancreatin which contains both trypsin 
and steapsm has been recommended 

In a small number of cases tumors of the pancreas have been removed 
by operation, m a considerable proportion of the cases the patient has 
survived the immediate effects of the operation Of 13 cases collected by 
Korte and by Mayo Robson, 5 died as the immediate result of the operation, 
whereas 5 are known to have died within from a few weeks to five months 
after the operation In one instance (Biondi) a tumor, palpable on the 
left side of the abdomen, was removed from the head and body of the pan- 
creas, and was found to be a fibro-adenoma, one and a half years later the 
patient was well It is noteworthy that among the tumors winch have 
been removed those types which aie found least frequently have been 
relatively common, sarcoma has occuired three times, and m six cases the 
growth arose from the tail of the gland, causing a palpable tumor on the 
left side of the abdomen Franke^ believed that he had removed the entire 
pancreas, but its complete absence was not confirmed by autopsy, sugar 
was found m the urine from the fifth to the nineteenth day after operation, 
and death occurred at the end of five months 

For the relief of complications a variety of palliative operations have been 
performed, but it is doubtful that they have materially prolonged life or 
added to the comfort of the patient When jaundice due to compression 
of the common bile duct has caused much discomfort, cholecystenterostomy 
has been performed with the purpose of allowing the bile to escape and at 
the same time permitting its return to the intestine In several instances the 
patient has lived from six to eighteen months, and the condition apparently 
has been improved Weakness and intense jaundice increase the dangers 
of shock and hemorrhage Little improvement has followed the formation 
of an external biliary fistula, and death has usually occurred a short time 
after operation (Nimier) When persistent vomiting and dilatation of the 
stomach indicate compression of the pylorus or of the duodenum, gastro- 
enterostomy may give lelief, but since the biliary and pancreatic ducts 
are usually compressed, the operation has not the advantages which it offers 
for the relief of the symptoms of pyloric carcinoma 

* Verhandl d Deutschen Gesell f Chir , xxx, Congress, 1901, 265 
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THE LIVEE^ 


DISORDERS OF FUNCTION 

The liver, the largest glandular organ in the body, is of complex structure 
and IS endowed with a multiplicity of functions Several of the structural 
peculiarities are mentioned m connection with the discussion of the histology 
of cirrhosis, and the structural changes that occur in different diseases are 
discussed under the respective headings The disorders of the functions 
of the liver are less well understood 

Inasmuch as health and disease each consists of a sum of variables that 
have no well-defined limits, overlap materially, and pass gradually the one 
into the other, it is not surprising that the ultimate beginnings of disease 
often escape our observation As regards the liver specifically, if, as for 
instance in certain infections, the time of the onset of the infection is appar- 
ently quite obvious, in many other diseases, especially those of a more 

* The older views in regard to diseases of the liver are well represented bv Budd, 
Diseases of the Liver, 1845, 2d edition, 1853, 3d edition, 1857, Frenchs, Klinik der 
Leberkrankheiien, 1858-61 (English translation by Murchison, 1860-61) , Bamberger, 
Krankheiten der Leber, Virchow’s Handbuch der speciellen Pathologie und Therapie, 
vol VI, 1855, 2te AufI , 1864, Murchison, Clinical Lectures on Diseases of the Liver, 
1868, 2d edition, 1877, and Ponfick, Thierfelder, Scliuppel, Leichtenstern, and 
DeWer, Krankheiten der Leber, von Ziemssen’s Handbuch der speciellen Pathologic und 
Therapie, vol viii, 1878 (English translation, 1880) Progress in the development of 
our knowledge is exemplified by Harley, Diseases of the Liver, 1883, Waring, Diseases 
of the Dver, Gall-bladder, and Biliary System, 1897, Gilbert, Fournier, Gamier, and 
Surmont, Maladies du foie, Brouardel and Gilbert’s Traite de M6decme et de Thera- 
peuii^e, 1898 , Lancereaux, Traite des maladies du foie et du pancreas, 1899, Quincke 
and Hoppe-Seyler, Krankheiten der Leber, Nothnagel’s Handbuch der speciellen 
Pathologie und Therapie, vol xviii, 1899 (English translation, 1903), Chauffard, 
Maladies du foie et des voies hihavres, CharcoL Bouchard, and Bnssaud’s Traits 
^ MCdecine, vol v, 1892, 2me edition, 1902, Hunter, l^ite, Davidson, Lafleur, 
Hawkins, Robson, and Thomson, Allbutt’s System of Medicine, 1900, vol iv, Mon- 
gour. Precis des maladies dufoie et des votes biliaires, 1905, and Weintraud, Diseases 
m the Liver, von Noorden’s Metabolism, 1907, ii, 229 Unquestionably the best 
inoc subject IS Rolleston’s Diseases of the Inver, Gall-bladder, and Bile Ducts, 

1905, a record of much personal observation, and a thorough review of the literature 
with man}' stetistics A good review of the literature will be found also by von 
Gentralblatt ftlr die Grenzgcbiete der Medizin und Chirurqie, 1906, ix, 
722, 777, 817, 860, 894 a . . » 
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insidious onset and more chronic couise, the time of onset cannot be 
determined, and frequently structural alterations are well advanced before 
obtrusive symptoms develop It is difficult to believe, however, that nor- 
mal liver cells can perform their functions othervuse than normally, and, 
conversely, abnormal function presupposes structural alterations — ^macro- 
scopic, microscopic, or physicochemical In some instances these structural 
alterations cannot be detected by the means of investigation at present at our 
command, but their existence cannot be denied, and we must look upon the 
sensible evidences of disease, the symptoms, as the manifestations of struc- 
tural alterations already effected As a rule, noteworthy symptoms are 
associated with more or less readily demonstrable structural alteiations, 
but expel lence teaches us that extreme disorder of function is not infrequently 
associated with apparently normal structure, and that, on the contrary, in 
consequence of the power of adaptation, widespread and advanced struc- 
tural altei ations are not incompatible with long life and freedom from distress 
It IS essential, therefore, in disease as m health, to correlate function with 
structure, and to study diseased processes m the liver, as well as elsewhere, 
from the structural (or anatomical), the functional (or physiological), and 
the chemical points of view 

The functions of the liver may be said to be (1) To detoxify poisons that 
enter the body by way of, or are elaborated within, the gastro-intestinal 
tract, or are perhaps produced elsewhere, (2) to secrete bile, (3) to warehouse 
some of the excess of fat taken as food and to release it when the supply 
from without becomes deficient, (4) to warehouse glycogen deiived fiom the 
carbohydrates taken as food, or from the non-mtrogenous part of the proteins 
when the supply of carbohydrates is deficient, and to convert the glycogen 
into glucose and liberate it as it is required by the system, and (5) to assist 
in the metabolism of the proteins, to the extent, at least, of forming urea from 
ammonia compounds There are other functions, such as erythrocytolysis, 
etc , that are of minor interest in the present connection 

Disorder of the functions of the liver may be primary or secondary 
(to structural alterations m the liver oi to disease elsewhere), and it 
maj'^ be partial, involving perhaps only one function, or it may be total, 
involving presumably all the functions The belief m a primary general 
disordei of function is well exemplified m the terms torpid liver, biliousness, 
bilious headache, lithaemia, etc , that have been handed down to us by our 
forefathers Present-day opinions tend, perhaps unvisely, to minimize 
the influence of the liver m these disorders, but this seems an almost inevi- 
table result of the knowledge that phenomena commonly attributed to a 
supposed torpid liver and the other affections mentioned may result from 
factors that do not involve the liver primarily, if at all, and that uric acid 
(litliEemia), by no means the important factor in disease it was once thought, 
IS not formed exclusively in the liver The dyspeptic symptoms of a sup- 
posed torpid liver are usually due to a gastro-intestinal catarrh set up by 
dietetic indiscretions, excessive eating (especially of proteins and carbohy- 
drates), the consumption of too much alcohol, etc , the spread of this catarrh 
to the diverticulum of Vater and the common bile duct, or perhaps rarely 
a toxic descending radicular cholangitis, is answerable for the subictenc 
tint of the conjunctiva and skin common in these subjects, and the headache 
and other nervous symptoms result from the absorption and circulation in 
the blood stream of enterogenic toxins The liver usually participates in 
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tlie process only secondarily, perhaps the enterogenic toxins are produced 
in such amounts that the Iwer is incapable of neutralizing them and they 
pass over into the circulation, or they are so virnlent that they impair the 
iunctional activity of or set up congestive and other alterations in the liver 
In cither event the symptoms are gastro-intestinal rather than hepatic m 
origin, and the liver, responding to excessive demands and being m conse- 
ouence actively^ congested, is often, for a time at least, of increased rather than 
of decreased functional activity The bearing of these facts on treatment is 
obvious and material 

There is, however, another series of cases, such as the passive congestion 
of chronic cardiac and pulmonary disease, m which there is reason to believe 
that the functional activity of the liver is reduced It is usually difficult, 
if not impossible, in these cases to differentiate the symptoms properly 
referable to disordered functions of the liver from those really due to the 
defectn e circulation m general with consequent congestion of the different 
organs, notably the intestines and the kidneys, and defective elimination 
It IS not unlikely, however, that the headache and other nervous symptoms, 
digestive disturbances, and loss of flesh and strength that occur m these cases 
are due, in part at least, to the disordered functions of the liver This is 
perhaps due directly to the influence of enterogemc poisons which, being 
carried to the liver by the portal circulation, encounter an organ reduced m 
vitality by the long-continued passive congestion, and incapable of exerting 
as it should its detoxifying function, the toxins, in consequence, pass over into 
the general circulation and cause at least some of the symptoms 

In another senes of cases, more or less complete functional failure of the 
liver ensues These are cases of severe intoxication or infection, in which 
widespread destruction or disorganization of the hepatic parenchyma occurs 
The striking clinical phenomena, which may develop suddenly, although 
they are sometimes preceded by minor symptoms, are for the most part 
nervous, they are variously designated hepatargia, achoha, choleemia, 
hepatic auto-intoxication, etc Headache is a conspicuous symptom, and is 
soon followed by mental excitement, delirium (which may be very active 
or maniacal), muscular twitchings, and convulsions, or mental hebetude 
progressing to deep coma may ensue Most of these cases are associated 
ivith varying grades of jaundice and other phenomena that will be more 
fully discussed undei jaundice and acute yellow atrophy of the liver 

From time to time tests for determining the functional activity of the liver 
have been advanced, but few have withstood critical investigation, and we 
have made scarcely any progress in our endeavors to correlate definite dis- 
order of function with definite alterations of structure This is attribu- 
table, in part, to the complexity’' of the processes involved, but it is due also, 
in part at least, to the fact that the functions of the liver are not altered 
specifically by what we recognize grossly as definite diseased processes, 
that certain functional disturbances are not manifested by structural altera- 
tions susceptible of detection by the means at present at our command, 
that the healthy portion of the liver may act compensatorily for that diseased 
or destroj’ed , that other parts of the body hav e, or under the stress of cir- 
cumstances may assume, functions akin to those of the liver, that is, act 
vicariously for the liver, that the secretion of the liver, the bile, can rarely 
be examined or studied directly, and that there is often difficulty m dis- 
tinguishing between symptoms that may be attributed to hepatic insuffi- 
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ciency (hepatargia, acholia), to absorption of bile acids and bile pigments 
(cholsemia), or to the initiating infection or intoxication 

The Detoxifying Function — Certain substances highly poisonous when 
administered hypodermically are much less harmful or entirely innocuous 
when administered by the mouth In some cases, perhaps, this detoxifica- 
tion may be brought about by the gastric and the intestinal secretions, hut 
in many cases the poisons are carried by the poital circulation to the liver, 
and there, probably by a process of oxidation, deprived of their toxicity’ 
This obtains in the case of substances such as curare, nicotine, etc , and to a 
less extent in the case of substances such as morphine, strychnine, etc The 
hvei IS believed to exert a similar detoxifying action on the toxins of certain 
bacteria, such as the typhoid bacillus, etc , and on the products of bacterial 
putrefaction in the intestine, such as indol and phenol Doubtless m some 
cases these poisons are excessive in amount or in virulence, and the hvei is 
unable successfully to cope with them Disturbances m this protective or 
detoxifying function of the liver are believed by some observers to be the 
basis of the eclamptic manifestations of uisemia, pregnancy, etc , but the 
question still awaits definite solution 

This detoxifying function of the liver was early studied by Bouchard, 
Roger, and others of the Fiench school Beheving that this function should 
be notably interfered with m disease of the liver, they postulated the theory 
that the non-neutralized toxins should appear in the urine, and that a study 
of the urinary toxicity should prove a serviceable clinical diagnostic test 
Unfortunately, the results of their experiments on lower animals have not 
received confirmation by later investigators, and the question, although 
energetically pursued and combated by the French school, seems to have 
been definitely settled by Gueirolo, who found no abnormal toxicity of the 
urine of dogs in which an Eck fistula had been made Schapiro believed 
that in disease of the liver strychnine appeared in the urine more rapidly 
than normally, and advanced this as a test of the functional activity of the 
liver Other substances have been similarly studied, such as antipyrine by 
Capitan and Gley, and cocaine by Gley and du Val, but these tests have not 
withstood critical study There is no doubt that in disease the detoxifying 
function of the liver is more or less impaired, but there is no trustworthy 
method of determining and utilizing this as a diagnostic test clinically The 
results of some recent studies by Hawk,^ however, suggest the wisdom of 
lestrictmg the amount of meat in the diet m autotoxic conditions, since the 
use of meat appeared to increase the toxic phenomena 

The LipogeiUC Function — In health the warehousing of fat in the hvei 
IS a function of less importance m man than in some of the lower animals, 
especially those that have little power to accumulate fat m the muscles and 
other tissues In disease, however, the liver may store considerable fat, but 
only when the amount of stored glycogen becomes much decreased or dis- 
appears Disturbances of fat metabolism may be attended by extremely 
serious consequences, notably the condition spoken of as acidosis, due to 
the presence of the acetone bodies — acetone, diacetic acid, and /?-oxybu- 
tyric acid These substances are formed principally in the liver and the 
muscles, but probably also m other tissues Although formed from the fats 
of the body in certain conditions w'hen the oxidyzing powers are reduced. 


* American Journal of Physiology, 1908, xxi, 259, 
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they are directly related to deficiency of glycogen— which may be the con- 
sequence of insufficient intake (as in starvation) or of excessive output (as 
in diabetes) In certain chronic diseases of the liver, such as cirrhosis, in 
which the alkalinity of the blood and therefore of the pericellular fiuids in 
the liver tus-V be reduced, £tn additional acidosis due to disturbed or per* 
verted fat metabolism, may lead to widespread dissolution of the hepatic 
cells, to autolysis the consequence of activity of proteolytic ferments 
attendant phenomena are much akin to those of acute t ellow atrophy of the 
liver 

The Urea-forming Function — The synthesis of urea from ammonia com- 
pounds and the availability of disturbances m this function as a test of hepatic 
insufficiency have also been much studied A prion it is not unreasonable 
to suppose that m case the activity of the liver be reduced the amount of 
urea in the urine should be diminished and that of ammonia increased 
Tins opinion has received some support from the experimental studies, by 
means of Eck fistute on dogs, of Hahn, Massen, Nencki, Pawlow, and 
Salaskin In jaundice fiom obstruction the output of urea is usually not 
affected, although the percentage of ammonia is increased In cirrhosis, on 
the other hand, the urea is diminished and the ammonia is much increased 
— ^which lends support to the theory of disturbed urea synthesis, but this 
theory is more or less discredited by the fact that feeding ammonia salts 
to cirrhotic subjects is not followed by impairment of the formation of urea 
Stadelmann advanced the theory of acidosis, seeking to explain the increased 
ammonia output on the purely chemical basis of the neutralization of an 
excess of acid (as is seen in diabetes) The volatile fatty acids have been 
found increased (von Jaksch, Stadelmann, von Nooiden, Weintraud), sarco- 
lactic acid (Scliultzen, Riess, Fraenkel, etc ) and diacetic acid (Senator and 
Soetbeer) have also been found — which, in connection with lessening of the 
alkalinity of the blood and increase of bases in the urine (Munzer and Soet- 
beer), tends to confirm the theory of acid intoxication Therapeutically the 
opinion has received support from Munzer, who found a decrease of the 
ammonia after the use of sodium bicarbonate There is, however, this 
serious objection to using the amount of urea as an indication of hepatic 
insufficiency urea is formed in the body elsewhere than m the liver The 


ammonia output also is not a trustworthy test, since every acidosis — ^whatever 
its origin — IS associated with an increase of ammonia 
The Glycogenic Function. — This has been much studied with a view 
to discovering, if possible, departures from the normal and utilizing these 
in clinical diagnosis Stoppage of the flow of bile is supposed to prevent 
the storing of glycogen Hergenhahn, after ligating the bile ducts, found 
only extremely small amounts of glycogen in the liver, despite various 
feedings, even injections of cane sugar did not cause glycosuiia — which 
leads to the supposition that the liver is not necessarily deprived of its 
glycogen-forming function, but rather has tiouble in warehousing glycogen, 
that a hepatic patient should readily exhibit alimentary glycosuria 
glycosuria, as a matter of fact, has been observed in certain disorders of 
the hver Gans claims to have found it in many subjects during attaclcs 
of so-called colic, and Exner states that of forty such, only one failed to 
exhibit glycosuria Tl^ obvious inference has been combated by Naunyn, 
Kausch, and others The weight of opinion is that alimentary glycosuria 
IS not a trustworthy test of hepatic insufficiency 
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A new impetus to the study of alimentaiy mellituria was given by Sachs, 
who found that dehepatized dogs showed a lessened tolerance for levulose', 
but not for dextrose, galactose, and arabinose Studying the subject 
clinically, he found that healthy as well as diabetic subjects have a greater 
tolerance for levulose than for dextrose, and that the subjects of hepatic 
disease have a lessened tolerance for a like amount of levulose Strauss, 
applying these results in a large senes of cases, found that 90 per cent of 
hepatic subjects presented levulosuria after the ingestion of a measured 
amount of levulose Subsequently his observations were confirmed by 
Baylac and Armand, Raspide, Bruinmg, Feranmm, Steinhaus, L6pine, 
Crisafi, Samberger, Chajes, and von Halksz Alimentary levulosuria thus 
has been suggested and utilized as a test of hepatic insufficiency Although 
its trustworthiness has been questioned by a few observers, such as Lands- 
berg, the weight of opinion is that it is of distinct value It is much more 
satisfactory than alimentary glycosuria Sachs found that levulose is con- 
verted into glycogen only m the liver, that the muscles do not possess this 
power Glucose, as is well known, is acted upon by the muscles, and its 
conversion into glycogen is not necessarily limited to the liver, Kulz has 
determined that when the glj’^cogenic function of the liver is impaired the 
muscles act compensatorily The reasons for this diffei ence in the metab- 
olism of glucose and of levulose have not been determined 

Of the many disorders of the liver, alimentary levulosuria seems to be of 
special diagnostic significance in cirrhosis It has not been found m many 
non-hepatic diseases, pneumonic subjects are said to exhibit both spon- 
taneous as well as alimentary levulosuria, but these are not likely to be 
confused with the subject of diseases of the liver 
The test should be performed as follows Food should be withheld after 
the evening meal until the test has been completed In the morning the 
patient should vord his urine, and then (upon an empty stomach) he should 
take 100 grams of levulose dissolved m 500 cc of water Weak tea without 
cream may be substituted for the water if preferred by the patient At the 
end of an hour, and hourly thereafter for four hours, the patient should 
void his urine The specimens should be examined separately for levulose, 
prefeiably by the polariscope, or by the Seliwanoff method, which is as 
follows Equal parts of the urine and of a half-and-half solution of con- 
centrated hydrochloric acid and water should be mixed in a test-tube, and 
a few grains of resorcin added The mixture should then be boiled, where- 
upon, if levulose is present, a beautiful red color appears, this deepens on 
standing and a dark-red deposit settles m the test tube If the disorder of the 
hvei be of moderate seventy the levulose will be found in the third or fourth 
specimen of urine, perhaps in the fourth only , if there be profound alteration 
of the hepatic structure the levulose may be found m the first specimen of 
urine, as well as m the subsequent specimens, and it may persist for several 
additional hours Urine when boiled with hydrochloric acid often gives a 
pinkish color, but this is transient and soon fades, and is not likely to cause 
confusion The test rarely gives rise to subjective symptoms, occasionally 
a mild diarrhoea ensues Should the disorder of the liver be associated 
with diarrhoea the test may fail on account of rapid peristalsis preventing 
proper absorption of the levulose 
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JATJNDICE 

Jaundice is a term applied to staining of the tissues with bile pigments— 
bilirubin and bihverdm It is recognized clinically by a yellowish or 
yellowish-green discoloration of the skin and visible mucous membranes 
and by the piesence of bile pigments m the urine It is not a disease sui 
generis, but merely a symptom of a wide vaiiety of disorders Although 
Tt indicates some distuibance m the secretion or excretion of bile, and is 
therefore significant of disease oi the livei, it occurs also m disorders m which 
the liver is not imohed piimaiily 

Jaundice occuis in a vaiiety of cnciimstances In many cases it results 
fiom an obstiuction to the tree flow of bile Often the obstruction is 
obvious and consists of (1) An obstiuction within the common bile duct 
or the hepatic duct, such as gallstones, parasites, foreign bodies, etc , (2) 
inflammatoi^’’, cicatiicuil, or neoplastic stenosis of the ducts, (3) compression 
of the ducts from without by tumors of the pancreas, stomach, intestine, 
gall-bladder, regional lymph glands, kidney, letroperitoneum, mesentery, 
etc , inflammatory adhesions, swollen glands, fsecal accumulations, aneuiism 
of the aorta oi of the hepatic or mesenteric aiteiy, etc , or (4) kinking or 
torsion of the ducts the consequence of gastroptosis, hepaptosis, nephroptosis, 
the piegnant uterus, tumors of the abdominal or pelvic oigans, etc In 
anotliei senes of cases — of disease of the liver unattended by gross obstruction 
of the extiahepatic biliary ducts — the hindrance to the free flow of bile is 
none the less demonstrable, if less maiked and less obvious at first sight, 
these compiise cases of localized inflammatory processes (abscesses), tu- 
bercles, gummas, hydatid cysts, jirimary and secondary new-growths u ithm 
the substance of the hvei, etc Jaundice, hoMeNei, occurs under other cir- 
cumstances — 111 which apparently the biliary ducts are patent, as m cirrhosis 
and other diffuse diseases ot the In er, in many infections, such as the different 
types of so-called infectious laundice, syphilis, yellow fever, septicopytemia, 
malaria, pneumonia, typhoid fevei, etc , in mtoxications, such as poisoning 
with ptomains, phosphorus, arseniuretted hydrogen, chloroform, mush- 
rooms, toluylenediamm, pyrogallol, snake venom, coal-tar products, etc , 
in acute yellow atrophy of the liver, in piogressive pernicious aniemia and 
lifEinoglobmasmia, in disturbances of the ciiculation, such as passive con- 
gestion, in certain nervous perturbations (so-called emotional jaundice, 
menstiual jaundice, etc ) , in the newborn, etc 

Types of Jaundice — The aforementioned Cucumstances in which 
jaundice occurs have led to differ ent classifications of the disorder — vaiiou&ly 
based upon the supposed pathogenesis, the etiology, the clinical features or 
course, etc It must be apparent that jaundice can result only from (1) 
An obstruction someu her e in the course of the biliary tract m consequence 
of u hich the bile becomes absorbed by the lymphatics or the bloodvessels — 
jaundice from stasis of bile, or (2) disturbances m the functions of the Iner 
cells, uJierebj the bile is dnerted fiom the biliary capillaries to the lymph- 
atics or the blood channels — ^jaundice from parapedesis of bile In the one 
case the disorder involves the bile after it has been formed and entered the 
ciannels, in the other it involves the bile pigments while they aie 
still V itliin the hepatic cells There is comparatn ely little discussion regard- 
ing the natme of the cases due to obiious obstruction of the extrahepatic or 

lOL 1 —44 
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the mtrahepatic ducts, these are commonly described as obstructive or 
mechanical jaundice Regarding the cases ot so-called non-mechanical 
or non-obstructive jaundice theie are different opinions A mistaken 
interpretation of surface phenomena led to a classification into (1) 
Hepatogenous jaundice, that m which the liver, including the biliary ducts, 
was ob\iously at fault, that is, obstructed, and (2) hsematogenous jaundice, 
that m which no disorder of the liver or the biliary ducts being apparent, the 
bile pigments were supposed to be formed m the bloodvessels in consequence 
of the destruction of erythiocytes and the conversion of the thus liberated 
htemoglobm into bilirubin The w ork of Naunyn, hlinkov ski, Stadelmann, 
and others, howei er, effectually proved that all jaundice is hepatogenous 
— m the sense that bile pigments are formed only m the liver, these pigments 
aie not formed when the hvei has been lemoved or the afferent ^essels 
ligated Nevertheless, the influence of increased destiuction of erytlirocytes 
in providing the material (lijemoglobm) fiom which bile pigments are 
formed m excess (polychromia) in some cases of jaundice cannot be gainsaid, 
this has led to the use of the term haemo-hepatogenous jaundice Since 
this form of jaundice is found in toxic, infectious, and other conditions 
associated with destruction of erythrocytes, it is spoken of as toxic, infechous, 
or hfemolytic 

Inasmuch as the etiological factor m many of the cases of So-called non- 
obstructive jaundice is unknown, it is quite impossible to differentiate them 
clinically or otherw^ise, aside from the seventy of the symptoms, but the 
clinical designations, mild and severe, aie often quite inappropriate, since 
the degree of the jaundice and the severity of the othei symptoms fre- 
quently bear no relationship whatever the one to the other There can be 
little question, however, that many ot the cases represent only different stages 
or grades of the one process In a simple and usually mild form, jaundice 
IS an accompaniment or sequel of gastro-intestinal catarih set up by dietetic 
or other indiscretions or by certain toxic or infectious processes, the direct 
cause of the jaundice is an extension of the catairhal process to the diver- 
ticulum of Vater or the common bile duct and consequent obstruction to the 
flow of bile Jaundice is often the only noteworthy symptom, other symptoms 
being relatively or actually in abeyance Since these cases commonly pursue 
a benign course, and the few that have come to necropsy have revealed only 
catarrhal papillitis or cholangitis, the disorder is spoken of as simple or catar- 
rhal jaundice (pieferably cataiihal cholangitis) In another series of cases 
in addition to the jaundice there are phenomena of general infection, such as 
fe^el, neuromuscular pains, enlargement of the spleen and liver, gastro- 
intestinal disordeis, such as vomiting and diairhcea, neiious manifestations, 
such as headache, stupor, etc , often leukocytosis, albuminuria, tube casts, 
etc , to these cases the term infectious jaundice (Weil’s disease) has been 
applied ^ The not uncommon epidemic occurrence of such cases warrants 
the use of the term epidemic jaundice In other cases the clinical phenomena 
aie more severe, symptoms attributable to hepatic insufficiency (hepatargia), 
to poisoning by bile acids (cholsemia), or to hepatic auto-intoxication (acid- 
osis), supervene, and a fatal issue usually ensues, the condition is spoken of 
as grave jaundice (icterus gravis) When, m addition, considerable destruc- 
tion of the liver cells occurs, the tenn acute yellow atrophy of the liver is 


' Consult Boggs in vol in, p 528, of tins work 
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employed No shaip line of distinction can be drawn between these cases, 
cases mild m the beginning (seemingly catairhal laundiee) my progress to the 
most seierc and fatal (acute yellow atrophy), the degiee of lyindice bears 
no constant iclationship to the demonstrable changes in the liver, noi, 
as already stated, to the seienty of the othei clinical phenomena, in some 
cases of unusual and widespread destruction ol the hepatic parenchyma 
the laundicc may be slight, laiely even entiiely absent so that, until such 
tunc as the etiological factois shall have been bettei elucidated, we per- 
haps must lest content mth the teims toMC, infectious, hiemolytic, oi hiemo- 
hepatogenous jaundice, as seems best suited to specific cases Some of the 
cases aic unquestionably examples of tjphoid infection of the biliarj^ tiact 
othcis aie likely due to infection with Bacillus coh communis, Bacillus pw- 
teiis, etc , perhaps othei s are due to infection by unidentified (anaeiobic'i') 
bacteiia which, settling m the duodenum, multiply and pioduce an ascending 
cholangitis and ultimately moie oi less destiuction of the hepatic cells 
Other cases, toxic in natuie, result fiom the action of ptomains and other 
poisons transpoited to the liver by way of the poital ciiculation Instill 
othei cases the piimaiy action of the poison is on the eiythrocytes (hremo- 
lysis). 111 consequence of which an incieased amount of fiee hiemoglobin is 
carried to the liver cells and transformed into bile pigments 

Pathogenesis of Jaundice — ^The mechanism of jaundice due to gross 
obstruction of the extrahepatic bihaiy ducts, or to none the less real if less 
maiked obstruction of the largci intiahepatic ducts, is readily comprehended 
On the one hand, the outflow of bile into the duodenum is hindered, on the 
othei hand, as has been conclusively proved, the hejiatic cells, even after the 
common bile duet has been completely occluded, continue to secrete bile 
(although peilups in lessened amount than normally), to comert into bile 
pigments tlie fiee hiemoglobm brought thither In consequence, then, of 
obstructed outflow and of continued production, bile accumulates within the 
biliaiy tiact, the pressure increases, and the biliary ducts become dilated 
It has been deinonstiated by Eppingei' that this dilatation involves not 
only the larger biliary ducts, but extends to the finest biliary capillaries, 
which become enormously distended, especially at the points of communi- 
cation of the capillaries of adjacent lows of liver cells Furthermoie, 
evidences of the increased pressuie are seen m the mteicellular biliary 
cajiillaries, nhicli become lengthened in the direction of their distal end, 
dilate ainj)ulla-hke, and giadually approach and finally luptuie into the 
Ijinph spaces betueen the hepatic cells and the bloodvessels, thence, by uai 
of the tlioiacic duct, the biliaiy constituents reach the bloodi essels That 
the pathvaA of the bile to the bloodvessels is by nay of the lymphatics and 
the thoiacic duct has been repeatedly demonstrated— by Saunders (1809), 
and later bj Pleischl, Kufferaht, Hailej', Fiej , and otheis when the common 
bile chict IS ligated bile pigments may be reco^ered soon from a thoracic- 
duct fistula, but not from the blood, and if the common bile duct and the 
thoracic duct be ligated, biliary pigments do not appear in the urine for 
manj dacs 

(1 jaundice not due to obvious or gross obstruction of 

Uic biliary ducts is not so veil understood, it has been variously explained 
I'lcnchs belieied that the bile found its nay directly into the bloodvessels 

' Lujcbnii^c dcr inncrcn Mcdizin vnd Kindcrlicilkundc, 190S, i, 107 (literature) 
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in conse^imce of changes in the tension of the contents of the hepatic 
cells and of\he bloodvessels — either an increase in the intercellular pressuie 
or a decrease in the portal pressure Liebermeister believed that the dis- 
ordered liver cells lost their ability to letain or fi\ the bile, and that in conse- 
quence It became diffused into the bloodvessels oi lymphatics— so-called 
diffusion or akathektic jaundice Minkowski assumed a distuibance m the 
normal currents within the liver cells, so that the bile became diveited from 
the biliary capillaries to the bloodvessels oi lymphatics— jaundice from paia- 
pedesis (paraehoha of Pick) It is by no means unlikely, indeed, it is quite 
probable, that the toxic and infectious causes of this foim of jaundice seriously 
compromise the functional integrity of the luei cells, but it has also been 
demonstrated, expeiimentally and otheiwise, that they pimoke also a radic- 
ular cholangitis — which obstiucts the fiee flow of bile Eppingei states 
that m these cases thrombi made up of coagulated bile occui m and obstruct 
the biliary capillaries, in consequence theieof, mechanical stasis of the bile 
develops in the finest biliary capillaries, and, as in cases of gross obstiuction 
of the largei extrahepatic ducts, the biliaiy canahculi dilate and ultimately 
lupture into the peiicellulai lymph spaces The bile thiombi aie inteipieted 
as a manifestation of biliaiy inspissation, peihaps i elated to coagulation of a 
pathological albuminous exudate (to which the livei cells become pervious) , 
but the basic cause is believed to be marked eiythiocytolysis m consequence 
of which the hvei is foiced to the pioduction of an inci eased amount of bile 
pigments Expei imentally, it has been found that m these cases there is at 
first an increased foimation and excretion of bile (poljchoha) and of bile 
pigments (polychiomia), soon, liowevei, the excietion of bile lessens, the 
bile that is excreted becomes viscid, and finally excretion may cease — wliieh 
may be attiibuted to a radiculai cholangitis or the biliaiy tluombi, oi both 
Thus although this foim of jaundice is piopeily called toxic, infectious, 
or hmmolytic, it is at the same tune hepatogenous and obstructive The 
degree of jaundice is deteimmed by the degiee and extent of the obstruction 
lather than by the amount of haemolysis a high giade of jaundice may 
occur with comparatively little haemolysis, whereas considerable haemoljsis 
may be attended with only slight jaundice 

Icterus jieonatouim is a peculiai foim of jaundice that develops m from 
two-thirds to thiee-fourths of newborn infants on the second or third day 
of life, and usually fades vithin a veek oi ten days The cutaneous dis- 
coloration IS slight, and is commonly unattended by other symptoms The 
urine is often of noimal coloi, and usually does not contain soluble bile 
pigments, but may reveal biliary gianules oi ciystals in desquamated renal 
epithelium The nature of this foim of jaundice is not veil understood 
It has been attiibuted to compression of the biliary capillaries by distended 
portal radicles, to catarrhal cholangitis (Virchow), and to biliary stasis m 
consequence of the diminutive size of the bile ducts and consequent 
obstruction (Kehrer and Cohnheim) Frank attributed it to absorption 
of bilirubin from the meconium, and Quincke has suggested that this bili- 
rubin, which IS not converted into urobilin on account of the absence of in- 
testinal fermentation in the newborn, being absorbed, reaches the general 
circulation by way of the ductus venosus vithout travel sing the liver Per- 
haps the disorder is really due to the erythrocytolysis of the early days of 
life If this be the true explanation, the pathogenesis is that of haemolytic 
jaundice, already discussed This benign form of jaundice must be dis- 
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tincuished fiom a moie severe and often fatal form that may also occur 
111 the early days of life m consequence ol congenital syphilis, septicopysemia, 
congenital obliteration of the bile ducts, etc 

A so-called nervous ov emotional jaundice has been occasionally commented 
upon It IS said to be proyoked by sudden emotional disturbances, such as 
flight, shock, anger, etc, and has been attnbuted to psychically induced 
spasm ol the unstiiped muscular fibers about the insertion of the common 
bile duct into the duodenum with consequent stasis of bile, and to lowering 
oi the portal pressure Mith consecutive reversal of the biliary circulation 
M itliin the hepatic cells The cases are largely from the oldei literature, and 

el e observed at a time when the nature and etiology of jaundice ii ere less 
well understood than at present, they must be accepted iiith the gieatest 
reseivation Equally subject to doubt are cases of so-called mensinial 
jaundice * Disturbances of menstruation are so common and associated 
jaundice so raie as to lead to the conclusion that the one are in no way 
related to the other, that their occurrence together is purely accidental, and 
that the jaundice is due to some one of the more likely causes, gallstones have 
been found in a case of supposed menstrual jaundice 

Finally, a so-called hocdifai y or family foi m of jaundice has been described 
The cases are very rare Undoubtedly all are not of one nature, some are 
evamples of ordmaiy icterus neonatorum, others of congenital obliteration 
of the bile ducts, others of infections not uncommon in the early days of 
life, others are related to enlargement of the liver and spleen (types of hyper- 
trophic cirrhosis of the liver), whereas others are perhaps of undetermined 
natuie 

Effects of Jaundice — The clinical phenomena attendant upon jaundice 
aic due largely to the underlying causes of which the jaundice itself is merely 
a symptom The symptoms, however, insomuch as they are related directly 
to the jaundice and not to the underlying cause, are due, on the one hand, 
to the piesence of bihaiy derivatives in the circulating blood, and, on the 
other hand, to the absence of bile from the intestine All of the tissues and 
organs, with the exception of the nervous, are stained with biliary pigments, 
and in some seieie cases of toxic or infectious jaundice the nervous system 
also may be stained The staining is due, in part, to the deposition of 
biliaiy pigments in the tissues, in part to the circulation of blood and lymph 
containing undeposited pigments, it is most marked in the skin, mucous 
membiaiies, serous membranes (endocardium, intima of vessels, etc), the 
Inei, kidnejs, heart, etc , serous transudates, exudates, etc 

The Mucous Memhianes and the Skin — Jaundice is manifested first by 
a iclloMish discoloration of the conjunctivas, in mild cases the discoloration 
IS demonstrable there onh In the other Msible mucous membranes, except 
that of the hard palate, the jaundice, unless of high grade, becomes apparent 
only after the tissues, by piessure, haie been deprived of blood, the mucosa 
of the hard palate, lion ever, being normally pale may reveal the discoloration 
n itliout this 

^he skin becomes of a charactei istic lemon-yellon , orange-yellon , greenish- 
idlow, olne, or oln e-bronze color The discoloration is light in many cases 
ot toxic or hiemolytic jaundice, in which it is rarely more than moderate in 
grade, it is light also m mild cases of catarrhal cholangitis, it is darkest in cases 

’ Consult Metzger, ZcUschnft fur Uimsche Mcdizin, 1904, lin, 149 (literature) 
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of peimanent .ind complete obstuiclion of the common bile duct, and it may 
become so dark — olne bronze oi greenish black — as to warrant the desio-- 
nation black jaundice (melamctei us, icteius melas) The intensity of the 
jaundice m these cases is proportionate to the completeness of the obstruction 
of the common duct, or, m case the obstruction involve one of the larger 
mtrahepatic ducts, to the size of the duct implicated The jaundice occurs 
earliest (sometimes within several hours) in cases of obstruction to the finer 
biliary ducts and capillaries, on account of the seat of the obstruction, it is 
delayed, commonly four oi five days, in obstruction of the common duct, 
because the bile accumulating gradually distends the larger ducts and the 
gall-bladdei , time is required to produce sufficient pressure in the biliary 
canaheuh to cause their luptuie into the adjacent lymphatic spaces and 
consequent absorption of bile The pigment for the most part is deposited 
in the cells of the rete Malpighn, where in great measure it persists, often 
causing an obvious discoloration until the cells have been desquamated It 
IS for this reason that the cutaneous discoloration commonly persists a week, 
perhaps several weeks, after bile pigments have disappeared from the urine 

Of other cutaneous manifestations, pruritus is the most common and dis- 
tressing Rarely it precedes the discoloration of the skin,^ it is likely to 
develop in cases of jaundice of sudden onset, as a rule, it is most marked 
in protracted and severe cases, but it bears no definite relationship to the 
duration or the severity of the jaundice The cause of the pruritus is not 
known, it is apparently not due to the deposited bile pigment, perhaps it is 
due to an associated toxcEinia that vanes m degree, as does the pruritus, 
from time to time independently of the jaundice Urticaria, perhaps due 
to a toxiemia, is not uncommon Considerable sweating, often localized 
to the palms, etc , is sometimes observed Local infections, such as boils, 
occasionally occur In chronic cases, local telangiectases of the skin (some- 
times also of the oral and other mucous membranes) tend to develop, and 
flat or nodular yellowish, chamois-leather-colored patches (xanthelasma, 
xanthoma, vitihgoidea*) may appear on the skin oi mucous membranes 
These are most common in the skin ot the eyelids, and in the folds and 
creases of the joints, they tend to be symmetrical in distribution, they have 
been observed on the gums, m the mucosa of the biliary ducts (perhaps 
111 part ansverable for the jaundice), etc They are believed to be 
inflammatory or endothelial m oiigiii, and to be due to the jaundice or 
an associated toxiemia 

The Blood — Bile pigments are present in excess in the circulating blood, 
but whether they exert any deleterious eftect on the blood itself has not been 
satisfactorily determined Bouchard and de Brum claim to have found 
lessened toxicity of the bile after removal of the pigments, and that a small 
dose of pure pigments suffices to kill experimental animals — probably by 
an action on the heart, kidneys, and central nervous system, but their ivork 
has been adversely criticised, and the question is still m doubt The prob- 
able slight toxicitj of the bile pigments is perhaps ansv erable for the lower- 
ing of the bodily temperature The major toxic action of the bile is due to the 
bile acids — salts of glycochohc and taurochohe acids Glycocoll and taurin 
result from hydrolysis of protein, the source of cholic acid is not definitely 

' Consult Riesman, American Medicine, 1907, xni, 77 (literature) 

’ Consult Futcher, American Journal of the Medical Sciences, 1905, c\x\, 939 



JAUNDICE 


695 


known At the inception of jaundice these acid salts may be found m the 
circulating blood, but after the jaundice has become well established they 
usually disappear from the blood, being apparently produced in lessened 
amount, although the bile pigments continue to be produced in normal or 
almost normal amount The to\ic action of the bile acids is exerted on the 
blood, the cardiovascular system, the kidneys, the central nervous system, the 
hver, the muscles, etc In ordinary obstructn e j aundice, at least when it is well 
developed, the amount of bile acids in the blood is not sufficient to produce any 
notewoithy hojmolysis, indeed, polycytlisemia is not uncommon In toxic or 
infectious jaundice, however, haemolysis is common, usually, it is itself the 
diiect cause of the jaundice, but it may be increased by circulating bile acids 
Chauffard^ believes in the possibility of differentiating hmmolytic fromoidmary 
obstructive jaundice by the fiagihty, gianular appearance, and small size of the 
erythrocytes (those from 3 to 6 /x in diameter increasing to 15 to IS per cent 
of the total number) , in obstructive jaundice the erythrocytes are said to be 
noimally resistant, of normal size, and free fiom granulations The clotting 
time of the blood is much increased in jaundice — ^from the normal three to 
four minutes to ten to twelve minutes, a fact of much importance n hen sur- 
gical opei ations in j aundiced patients are under consideration In protracted 
and sei ere cases there is a maiked tendency to subcutaneous, submucous, and 
subseious hemorrhages The alkalinity of the blood is but slightly changed, 
if at all, except perhaps m some cases of cirrhosis with jaundice in which it 
may be somewhat leduced The dried weight and the specific gravity are 
unalteied The not uncommon property of the blood serum of jaundiced 
patients to agglutinate typhoid bacilli is probably due, not so much to the 
jaundice per se, as to the fact that the jaundice is a manifestation of typhoid 
infection 


The Heart and Bloodvessels — Bradycardia is a characteristic feature of 
jaundice, especially of acute cases and those of short duration The pulse rate 
may fall to CO, to 40, even to 21 (Freiiclis) a minute, and it is subject to sudden 
fluctuations upon slight provocation This has been attributed to a local 
inhibitoiy action of the bile acids on the cardiac muscle or ganglia, but recent 
investigations suggest that perhaps the action is on the central nervous system 
In chionic cases the bile acids become much reduced in amount or disappear, 
or the cardiac muscle becomes accustomed to their influence, and the brady- 
cardia usually lessens or disappears In cases of long duration a weak and 
diffuse apex beat, increase in the area of eardiac dulness, a systolic murmur 
at the apex, an accentuated second pulmonic sound, low blood pressure, and 
other evidences of mj'ocardial insufficiency aie not uncommon The respir- 
also may be reduced to ten or less a minute 
ihc U7inc and Other Excretions — In jaundice a considerable portion of 
tlie bihan dernativesis excreted in the urine, which, in consequence, is dis- 
colored j'ellowish, yellowish red, greenish, or greenish brown, depending 
upon the relatne amounts of bilirubm, bihverdin (its oxidation product), 
or uiobihn (its reduction product) These bile pigments may be found in 
the urine se%eral hours, sometimes even sexeral days, before there is any 
obMous discoloiation of the skin or visible mucous membranes, they con- 
stitute thus the first clinical manifestation of jaundice A yellowish or 
jelloMish-green tint to the froth, upon shaking the urine, is quite character- 


’ Scmaine mcdicah, 190S, xx^ m, 49 
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jstic, and this or a similar stain given to filter paper usually suffices for the 
lecognition of icteric urme but recourse may be had to Gmehn’s test In 
addition to the bile pigments, the urine often contains a number of hyaline, 
sometimes bile-stained, casts — attributable to irritation of the convoluted 
and Henle’s tubules provoked by excreting the bile pigments (which are not 
excreted by the glomeruli) In other and particularly long-standing cases, 
in addition to casts, the urme is diminished m amount, of increased specific 
gravity, and contains more or less albumin — an expression of nephritis 
due piobably to associated toxic conditions rather than to the jaundice 
per se The total nitrogen and the urea excretion are but slightly modified, 
but the ammonia excietion is usually increased An increased excretion of 
uric acid also has sometimes been observed, but it is usually due to the 
quality of the food The fatty acids and the neutral sulphur are said to be 
increased, the latter m consequence of diminished oxidation m the liver, 
but since disorders other than hepatic manifest a similar condition, this cannot 
be regal ded as significant of insufficiency of the liver The behavior of 
the ammo acids m disease of the liver is still under investigation, sufficient 
voik has not yet been done to permit one to form a just estimate of their 
diagnostic significance 

Urobilmuria^ is commonly observed m disease of the hvei Urobilin as 
well as urobilinogen are formed in the intestine by the action of bacteiia on 
bilirubin, they are absorbed and carried to the Iner by the portal circula- 
tion They are found in the urme especially when the hvei is disordered, 
and m chronic disease of the liver they are believed by EdsalP to be signifi- 
cant of cirrhosis when there is no passive congestion, obstruction of the biliary 
ducts, or carcinoma Fischler,^ also, recently has directed attention to the 
diagnostic significance of urobihnuria and urobilmogenuria, stating that 
practically they are found only when the liver is diseased, as in cnrhosis, 
passive congestion, etc , and that when found in infections, tubeiculosis, 
etc , they aie evidence also of disordered hvei The question needs furthei 
elucidation The occurience of uiobilinuria m cases of jaundice, hovever, 
does not justify the designation “luobilm jaundice,” since the cutaneous 
pigmentation is due to bilirubin and bihverdm 

Edsall also suggests that the presence of much phenol m the urine may 
be of some diagnostic significance m disease of the hvei Indicanuria is of 
no diagnostic significance whatever As a matter of fact, the vaiious urinary 
tests of hepatic insufficiency suggested from time to time are of very little 
practical importance, they scarcely even suggest disorder of the liver before 
its presence is unmistakable by the development of other clinical manifes- 
tations 

Excretions other than the urine also are stained m jaundice, such as the 
sweat (staining of the personal and bed linen), serous exudates and trans- 
udates, etc The saliva, tears, mucus, and milk are not stained, unless a 
pathological inflammatory exudate be added to them The sputum of 
complicating croupous pneumonia is stained, but not that of bronchitis 

The Liver — Although it is quite impossible to study the bile during life, 
except m those cases m which biliary fistulee have been made, it is probable 


* Consult Hildebrant, Zeitschnft fur khnische Medizvn, 1906, lix, 351 
^ University of Pennsylvania Medical Bulletin, 1904, xau, 427 
® Munchener medicinische Wochenschnft, 1908, Iv, 1421 
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that dunns the persistence of the biliary obstruction bile is formed in lessened 
amount (oligocholia, hypocholia) In some cases bile pigments appe^ to be 
loimed in normal amount, in some cases they seem to be lessened hrencli 
authors ha\ e described a colorless bile, -which is said to contain bile acids 
and cholesteiin The lessened amount of bile acids (in the blood, urine, 
and fajces) has been explained upon the assumption that, being formed 
in normal amount, they are in part destroyed m the blood , but Stadelmann 
has shown tliat bile acids injected intrai enously are excreted almost quanti- 
tatuely in the bile, and Nissen, Loewenton, Winteler, and Goodman^ have 
shonn that this is also tiue when the bile acids are administered by the 
mouth Stadelmann has found experimentally that the production of bile 
acids IS lessened -udien the liver cells have been poisoned, this is likely the 
cause in many cases of jaundice The other functions of the liver also 
may be disturbed, reduction in the glycogen content and lessening of the 
detoxifying function The liver cells sometimes are much degenerated, not 
alnajs, however, directly in consequence of the jaundice Eppmger has 
shown that in these cases marked regenerative changes occur to replace 
cells destioyed In advanced cases of obstructive jaundice pericliolangitic 
fibiosis sometimes occurs, and has been described as a form of biliary 
aiihosis 

iVcit'oiis System — Grave disturbances of the nei\ous system occur in 
many cases of jaundice, on the one hand, there are manifestations of depres- 
sion, such as general neuromuscular weakness, asthenia, headache, vertigo, 
mental depression (that may progress to melancholia), insomnia, etc , 
on the otliei hand, theie are manifestations of irritation, such as severe liead- 
cichc, actne delirium, coma, convulsions, etc These manifestations are 
more common in cases of acute toxic or infectious jaundice (associated with 
feici) than in the more piotracted cases of obstructive jaundice, but they 
maj supeivene m any case of jaundice and not uncommonly lead to the fatal 
issue They aie commonly^ described under the name cholsemia, but it is 
difficult to separate from one another the symptoms due to bile-acidemia, 
to intciference nitli the detoxifying function of the Iner, and to the 
initiating toxic or infectious process The condition is not cholsemia m a 
lestncted sense, that is, it is not due to bile-acidemia, since the symptoms 
may occur n hen bile acids are not in excess m the blood, as well as in cases 
of disease of the h\er (such as cirrhosis) unassociated with jaundice The 
condition is most likely an acid intoxication, due to disturbances of the de- 
foxifi mg function of the In er, i\diich may be brought about by disorgan- 
isation of the hepatic paienchyma, such as occurs in seveie forms of toxic 
and infectious ^jaundice, acute yellow^ atrophy of the liver, phosphorus 
poisoning, Eck s fistula, stariation, diabetes, etc , or by an excessive for- 
mation of enteiogenic toxins, the consequence of absence of bile from the 
intestine Xanthopsia and hemeralopia also are probably' due to a toxic 
disturbance of the retina, rather than to the sometimes assumed discoloration 
of the media of the eie, were they due to the jaundice they should be much 
jaund “lan thei are, as well as proportional to the degree of tlie 

Gastro-niicshnal Tract —The absence of bile from the intestinal tract 
results, as a rule, m the passage of large, pale, grayish, slate-colored or clay- 

’ Hofmeister’s Bcitrojc zar chcmischcn Physiologic and Pathologic, 1907, cv, 91 
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colored, pastj”^, foetid, acid stools The pale coloi is due, in part onl^, to 
the absence of bile, in part it is due to the large amount of imperfectly di- 
gested fats, which may be increased from the normal 7 to 10 per cent to 
as much as 80 per cent Microscopically and chemically the fats are found 
to consist of free fatty-acid crystals, and soaps (calcium and magnesium) 
of the higher fatty acids, neutral fats are present in very small amounts 
Rarely pale or decolorized stools contain biliary derivatives m considerable 
amount — determinable by chemical examination, tins occurs especially in 
disease of the pancreas attended by obstruction to the outflow of the pan- 
creatic juice but unassociated vith jaundice The pale color of the fseces 
m these cases is due to the large amount of fat,' and to the reduction of 
bilirubin to leuko-urobihn ^ It is not always warrantable, therefore, to base 
on the color of the stools an opinion of the amount of bile that enters the 
intestine or of the degree of biliary stasis The offensive odor of the stools 
IS usually ascribed to the absence of bile which when present limits fermen- 
tation of the intestinal contents Often, however, there is very little fer- 
mentation, Strasburger has demonstrated no undue protein decomposition, 
and the odor may be described as peculiar rather than offensive, being due 
to the higher fatty acids (Schmidt and Albu) Constipation is perhaps 
the rule, and is due to defective motility, the result of lack of the stimulating 
influence of the bile Sometimes the bowel mo^ements are fiequent, per- 
haps diarilioeic, vhich may be due to large fecal masses resulting from im- 
perfect digestion of fat and to the laxative action of the free fatty acids 
There is no effect on carbohydrate metabolism and very little on protein 
metabolism Gastric hyperacidity is the rule, the biliary obstruction ap- 
parently causing an increase in the secretory actnity of the stomach Cases 
of associated gastric catarrh usually reveal hypei chlorhydria 

Geneial Nutnhon — Man is able to withstand the effects of jaundice 
for a long time The fatalities that ensue in the acute as well as m the 
chronic cases are due not so much to the jaundice per se as to other causes — 
the undei lying cause of the jaundice, acid intoxication, etc In long-standing 
cases, however, more or less disturbance of the general nutrition gradually 
ensues — due largely to imperfect fat absorption To supply sufficient calories 
to prevent breaking down of the body tissues, there must be considerable 
increase in the protein in-take, this results in loss of appetite, disordered 
digestion, perhaps diarrhoea, etc , so that, the in-take being reduced, the 
patient must utilize his own fat or protein tissue to cover the continued loss, 
and, having no means of restoring the deficit, a very dangerous inanition 
results 


ANOMALIES OF FORM AND POSITION 

Congenital Anomalies of Form. — ^The liver, m consequence of defects 
of development, is occasionally found in the thoracic cavity or projecting 
beneath the skin near the umbilicus (hepatomphalos) , in monsters the 
organ may be entirely absent Small portions of aberrant hepatic tissue are 
occasionally found m the suspensory ligament or the adjacent connective 

' Consult Gordon, Cammidge, Watkins, and Robson, Lancet, 1905, n, 1687, 1803, 
1951, 1906, 1, 57, 185, 255 

^ Schmidt und Strasburger, Die Faeces dcs Menschen, 1905, 2te Aufl 225 
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tissue In narti.il and complete transposition of the iiseeia the Iner ma^ 
be as much m the lett half of the body as normallv it is in the i ight in this 
ec cut the leit lobe is the larger Rarely the normal iclatn e sizeof the dittererit 
lobes IS changed the left lobe may be unusuall} large or unusual^ small 
(defective blood supply during intra-utenne or earlj e\tra-uterine life) , the 
smaller lobes ma-^ be smaller or larger than normalh , and they are some- 
times more or less pedunculated Congenital hnguiform lobulation of the 
right lobe has been described, it is commoner m children, and it may be 
nnstaken clinically for acquired hnguiform lobulation Well-marked lobu- 
lation of the entne organ is occasionally encountered sometimes, doubtless, 
it IS a foetal manifestation, homologous with similar lobulation of the kidne} , 
often, hoiieeer, it is a postnatal acquired condition, due to syphilis, perhaps 
tuberculosis, perihepatitis, etc , it is searcelv likely to be mistaken for the 
distorted pscudolobulation sometimes seen m cirrhosis 
Acquired Anomalies of Form (Deforrmties) —The important acquired 
anomalies of foim consist of (1) The so-called corset, or constricted, liver, 
(2) Imguifoim lobulation, and (3) changes due to diseases of adjacent 


oigans 

The cotsd, or condnded, liver is the consequence of tight lacing, and is 
therefore almost w holly confined to the iemale sex (as much as 25 per cent 
of female eadaicrs in some series), but an analogous condition is some- 
times encountered in men, the result of the constricting influence of a tight 
belt 01 strap The basis of the deformity is a pressuie atrophj of the liver 
jiarciiehyma followed by fibrosis Depending upon the plane of maximum 
(omprcssion, that is the waist, which varies somewdiat w ith changing fash 
ions, the organ as a whole may be flattened from above downward, or it 
mai be more globular or pj ramidal in shape, that is, pushed high up m the 
abdomen, displacing the diaphragm, and much more of its substance being 
abo\o than below the plane of constriction, m either event the right lobe, 
bearing the brunt of the constiiction, shows the most maiked changes 
Sometimes tliere is only a deep circumferential furrow, usually the liver is 
considerablv elongated and markedly thinned at the point of greatest 
constiiction (most marked atrophy), which often con esponds with the plane 
of the iippei pole of the right kidney'’ In some cases but little hepatic 
parenchyma remains at the point of maximum constiiction, and the elon- 
gated portion of the right lobe, which may leach to the transverse umbilical 
line, IS attached to the major portion of the oigan by a fibrous hinge-hke 
band ^karious grades of this condition are encountered, and it gradually 
merges into that spoken of as a hnguiform (or Riedel’s) lobe (partial hepa- 
toptosis) Occasionally the left lobe is similarly -constricted and elongated 
Tlic surface of the superior part of the right lobe usually exhibits furrows 
01 indentations coriesponding with the ribs, occasionally the posterior 
inargin of the left lobe is much infolded (corresponding folds of the dia- 
jihr igm are nsiialh encountered) The capsule of the In er and the or erlying 
peritoneum arc often much thickened, especially at the point of greatest 
pressure and constriction 


Linqutfoim lohulahon is in mam respects an exaggeration of the condi- 
tion jireMoiish described Both are common in female subjects, but the 
Imgmform lobe as originally pointed out by Riedel (whence Riedel’s lobe) 
IS mtunateb related to cholelithiasis and cholecystitis, enlargement of the 
gall-bladder being found in 60 per cent of the cases Tight lacing, how er er. 
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IS often at least partly responsible for the condition, since it doubtless leads 
to kinking of the cystic duct and consequent obstruction to the free of 
bile These hnguifoim lobes are often long and much attenuated, fre- 
quently they are attached to the mam portion of the liver by a thin fibrous 
band, and they are often extremely mobile (partial hepatoptosis) In 
consequence of long-continued congestion they not infrequently show the 
lesions of well-marked nutmeg liver Avith increase m fibious tissue They 
are compaiatively commonly the seat of other diseases, such as gumma, 
abscess, tumor, etc 

Diseases of the adjacent oigans, notably tumors, tuberculosis, rickets, 
and other diseases of the vertebrae and ribs, by compression and traction 
(in the event of adhesions) may alter more or less and variously the shape 
and somewhat possibly the size of the liver Diseases of the stomach, 
omentum, etc , may also act m this manner, but much less actively 

Symptoms — ^The corset liver and a hnguiform lobe may be entirely symp- 
tomless In some cases tliere are symptoms of indigestion, as likely due to the 
tight lacing per se as to the changes m the liver A lingual lobe is sometimes 
painful and tender, due to congestion or associated cholecystitis and chole- 
lithiasis, occasionally nausea and vomiting ensue, and ha^e been attributed 
to interference vith the functions of the pylorus and duodenum, occasion- 
ally pains of biliary colic occui In other cases the abnormality of the right 
lobe IS detected accidentally, and may be mistaken for an abdominal tumoi 

Diagnosis — The diagnosis is not especially difficult when the likelihood 
of the conditions is borne in mind and the abdomen is examined carefully 
Usually the abnoimal lobe will be found to move with the liver during res- 
piration, and it can be proved to be continuous ^\lth the liver, even vhen a 
coil of intestine courses oi er the most constricted part The lobe may be 
mistaken foi a dilated gall-bladder, floating kidney, hydronephrosis, tumor 
of the stomach, colon, pancreas, omentum, or ovary (solid or c} stic), appen- 
dicitis, etc 

Prognosis — The prognosis depends upon the etiological factors and the 
advance made by the lesions 

Treatment — The corset hvei is better prevented than cured, and best 
prevented by eftoits to approximate the classic vaist of the Venus de Milo 
The symptoms attributable to a hnguiform lobe aie most amenable to the 
surgical measures appropiiate to the cuie of cholecystitis and cliolelithiasis, 
to which they are largelj" due Suturing the lobe to the abdominal wall 
and resection of the lobe hai e been practised ■\\ ith good result 

Acquired Anomalies of Position —The liver may be displaced upvard, 
downward, or laterally, oi it may be rotated on its anteioposterior axis 
(anteverted or retroverted) Displacement downward results in conse- 
quence of disease above the diaphragm, such as pleuritis with exudation, 
hydrothorax, emphysema, tumors oi abscesses of the lungs or mediastinum, 
etc , as well as of disease between the diaphragm and the liver, subdia- 
phragmatic or suprahepatic abscess Displacement uprvard results m 
consequence of disease of the abdominal organs, especially ascites, tym- 
panites, tumors, traumatic diaphragmatic hernia, etc Frequently when 
displaced upward the liver is also rotated posteriorly, so that the inferior 
surface presents anteriorly and upward, due to the liver being lather fixed 
posteriorly with the inferior vena cava Occasionally the Iner is tilted 
anteriorly, so that much of the upper surface of tlie organ comes m contact 
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with the anterior abdominal wall, its anteiior edge may fall as low as or 
Ion er than the umbilicus, whence marked enlargement of the organ may be 
simulated This may occur in large aneuiism of the descending thoracic 
or upper abdominal aorta, and in tumors of the kidne> , adrenal, retro- 
peritoneal glands, etc The sympioms of such displacement of the Iner aic 
altogether secondaiy to those due to the piimaiy disoidei The daagnosis 
IS usually quite obvious upon detecting the piimary disordei, indeed, in 
some cases the evident displacement of the livei is a valuable aid in lecog- 
nizing the primal}' disordei (such as pleural exudation, etc ) The dis- 
placement must be difterentiated fiom othei diseases causing, on the one 
hand, lessening of the liv'er diilness and appaient diminution in the size ot 
the liver (acute yellow atrophy, poital cirrhosis, intestinal distention, etc), 
and those, on the othei hand, causing enlargement of the liyei (fatty and 
amyloid degeneiation, portal and biliaiy cinhosis, leukieinic infiltiation, 
carcinoma, saicoma, etc ) 

HepatoptOSlS — The impoitant acquiied anomab of position is that 
variously spoken of as hepatoptosis, wandering livei, movable livei, etc, 
a condition in which the liver is abnoimally movable and presents variously 
in the abdominal cavity This is discussed elsewhere (see pages 5Q9, 612 
et seq ) 
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Dilatation. — Dilatation oi enlaigement ol the hepatic artciy occuis 
when the poital vein is obstiucted (thiombosed or conipiessed), in which 
event the aitcry acts vicariously foi the v'ein, this is seen especialh when 
small branches of the poital vein are obstiucted The dilatation involves 
usually the branches ot the hepatic aiteiy, but it may extend to the main 
trunk This conipensatoiy action of the aiteiy foi the vein is nevei efficient 
A compensatoiy enlaigement ot the hepatic aiteiy is obseiyed also in condi- 
tions of connective-tissue oveigiovvth, as in the adv'anced stage of ciirhosis, 
in tumor formations, etc The capillaiies especially are involved, but the 
piocess may extend to the mam tiunk This is an impoitant factoi in 
causing the increased poital pressuie and the consequent ascites m poital 
cirrhosis 


Thrombosis — Thrombosis of the hepatic aitery in man is such a 
rarity, not moie than two cases (Ledien and Lanceieaux) being on lecoid, 
and one of these being doubtful, that its lesults aie unknown Expeii- 
mental occlusion of the aiteiy oi one of its mam blanches m the labbit 
leads to more oi less w idespread neciosis, an occurience that is not obseiv t d 
in the dog, oiying to the veiy geneious anastomosis Doubtless simvlai 
conditions w'ould obtain in man, since the collateial cuculation is veiy good 
HimDOllsm —Embolism of the hepatic artery is comparatively uncom- 
mon mechanical emboli are probably comparatively innocuous, 

on account ot the free arterial anastomosis, and the part of the organ cut 
ott trom blood supply by embolism of a small branch of the hepatic aitery 
is doubtless speedily supplied by blood from a collateial vessel Embolism 

resulted in amemic infarction and 
,T ^ Lancereaux, and Rolleston) Infectious emboli are not 
^ »n sepsis, involve the smaller branches of the artery, and give 
mu ip e abscesses Clinically the general condition usually over- 
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shadows the local lesions in the liver Sarcomatous emboli involvino- also 
the aiteiioles and capillaries are often observed in melanotic sarcoma, espe- 
cially that originating in the eye 

Arteriosclerosis. — A noteworthy degiee of scleiosis of the hepatic aiteiy 
and its blanches is uncommon, but minor giades are sometimes observed 
in association iMth geneial aiterioscleiosis An endarteiitis is usually pres- 
ent in focal fibiosis, hmmochromatosis, and syphilis, in syphilis the lesions 
often proceed to obliteiation (endarteritis obliterans), especially about 
gummas 

Aneurism — Aneuiism of the hepatic aitery is a raie condition Rolland^ 
in 190S was able to collect fiom the literature only 40 undoubted cases The 
condition is about thiee tunes as common in men as m women (30 men, 9 
w^omen, Rolland) The age incidence vanes tiom fouiteen to eighty-thiee 
veais, the aveiage of 36 cases being thiity -seven yeais, the aveiage in men, 
how'ever, being thirty-five years, in women foity-five yeais (Rolland) The 
assigned etiological factors aie trauma, cholelithiasis (injury to the wall of 
the aitery by the calculus), embolism (especially infectious embolism), 
arteriosclerosis, and syphilitic endarteritis An aneurism has formed the 
w'all of an hepatic abscess (analogous to aneurism in tubeiculous cavities in 
lungs) 

Pathology — The aneuiisni may be extrahepatic oi intrahepatic Of the 
40 cases collected by Rolland, 24 wmie extrahepatic, 8 intrahepatic, 2 both 
extiahepatic and intiahepatic (two aneurisms m each), and 6 W'eie not 
definitely desciibed In Rollaiid’s own case there were three aneurisms, 
all intrahepatic In 16 cases the mam vessel wms involved, m 12, the right 
blanch, in 3, the left bianch, in 3, both branches, and m 1, the cystic aitery 
The aneurism may be of the true or the false vaiiety Of the 40 cases col- 
lected by Rolland, 32 resulted m rupture into the peiitoneum, the biliary 
passages, the portal vein, the stomach, the duodenum, with associated rup- 
tuie of the liver in the intrahepatic forms in 4 cases, 6 weie found unrup- 
, tured, and in 2 the condition is not known Rolland states that the average 
size of the aneurism is that of a hen’s egg, the extremes being that of a child’s 
head and that of a bai ley-corn, that in 32 of the cases there was only one 
aneurism, in 5 cases, twm aneuiisms, in 2 cases, three aneuiisms, in 1 case, 
several aneurisms, and m 1 the number cannot be determined 

Symptoms — Rolland states that the three most constant symptoms are 
pain, jaundice, and hcmoirhage Pam is raiely absent, in typical cases it 
IS paioxysmal and resembles that of biliaiy colic, being lefeiied to the light 
hj^pochondiium and epigastiium, which aie usually tendei Pam is usually 
absent between attacks The pain is attiibuted to piessure on the hepatic 
plexus of nerves and to stretching of Glisson’s capsule Jaundice occuried 
m 16 of the 40 cases, but m most of the cases theie is no statement with 
regard to jaundice When present it has usually been more or less perma- 
nent, and IS due to piessure on the hepatic or the common bile duct In 
none of the cases did the jaundice appeal to be related to the attacks of 
jiain Hemorihage into the alimentary tract occurred m 17 of the 40 cases 
Usually the blood reached the alimentarj' tract by way of the biliary ducts, 
rarely theie wms direct hemoirliage into the stomach or the duodenum, 
and rarely the bleeding was due to pressuie on the portal vein and conse- 


' Glasgoiv Medical Journal, 1908, Kix, 342 
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quent passive congestion Melsaiui is the common clinical symptom 
hcKmatcmesis is less common The hemoirhage may be frequently repeated 
The passage by the bowel oi blood casts of the folds of Iverkrmg shows that 
the bleeding has occuried into the upper pait of the small intestine Fever 
(as high as 104°) oecuiied in a few cases, usually with the paio\y&mal pain, 
and was sometimes accompanied by iigois The liver vas enlarged m 
cases in which the aneuiism attained a consideiablc si/e, enlaigement ot 
the gall-bladdei may lesult fiom pressuie on the biliaiy ducts, or lienioi- 
ihage into the gall-bladdei Disturbances of digestion are common, and 
ha\ e been attributed to the effect of local pressure by the aneurism In no 
case has a pulsating tumoi been detected during life (Holland) Rupture 
IS usually attended by the ordinary evidences ol internal bleeding, and is 
soon followed by death 

Diagnosis — No case has been lecogmzed driiing life except at cxploiatoiy 
laparotomy — wheieby Kelrr first detected the condition Cholelithiasis 
and duodenal ulcer aie the most likely diagnoses Hemoirhages are much 
less frequent in cholelithiasis than in aneurism of the hepatic artery, m 
aneurism hemonhage may be the fiist symptom, m cholelithiasis it is ahvays 
a late symptom, usually due to fistula formation (IMester) , both conditions 
may occui together The association of symptoms of duodenal ulcei and 
of biliary colic might suggest the diagnosis 

Treatment — Should the condition be diagnosed, the hepatic arteiy or 
one of its branches, depending on the exigencies of the case, should be 
ligated This has been done successfully by Kelir, and is justifiable, since 
a sufficient collateral circulation is likely to develop Aside fiom opeiatne 
interference, treatment is purely palliative 

DISEASES OP THE HEPATIC VEINS 

Dilatation. — Dilatation of the hepatic veins and their branches is a 
concomitant of disease of the heart and lungs attended by failure of the light 
side of the heart The dilatation extends to the central vein of the hepatic 
lobule, and is often associated w ith tliickenmg of the vessel ivall, perivascular 
fibrosis, and pigmentation and atrophy of the surrounding hepatic paien- 
chyma, conditions more fully discussed under passive congestion of the Inei 

Thrombosis. — Thrombosis of the hepatic veins is a laie condition, but 
it may be due to (1) Intraliepatic oi extiahepatic compression of the vein 
Ol its branches by a tuinoi, cj'st, enlaigcd glands, etc , (2) chiomc stiicture, 
the consequence of adhesions (perihepatitis) neai the junction of the in- 
ferior vena cava, (3) neoplastic invasion of the lessel wall, which may pio- 
gress to penetration of the vessel w'all, (4) acute and chronic inflammatory 
disease of the vessel Avail, syphilis, tuberculosis, etc , usually associated wuth 
interstitial hepatitis, (5) extension of a clot partially or completely occluding 
le inmrior A'ena cai'a, and (6) occasionally it follows, sometimes precedes, 
irombosis of the portal A^ein The lesions are analogous to those of chronic 
passive congestion Ascites and more or less enlargement of the spleen 
usua y dcA^elop rapidly, but the condition is scarcely susceptible of clinical 
iccognition It may be suspected in cases of aggiavated passne hypeimmia 
upon the sudden onset of ascites 

Embolism —Embolism of the hepatic veins is uncommon, and can result 
onl> from reversal of the blood stream, that is, from a retrograde movement 
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of the blood in the inferior vena cava or the right side of the heart The 
factors that may cause such retrograde movement of the blood are (1) 
Vigorous contraction of the right auricle, (2) coughing, sneezing, and other 
violent expiratory eftorts, and (3) the forces of gravity The embolus, 
reaching the vicinity of the orifices of the hepatic veins (that is, the upper 
part of the ascending vena cava or the right auricle), may of its own weight 
(m the event of stagnation of the blood) diop into, or m consequence*^ of 
some one of the active factors mentioned, be forced into, the hepatic veins 
(very close to the heart) , the pi ogress of the embolus into the liver is further 
facilitated by the absence of valves m the hepatic veins Doubtless m some 
cases the embolus may drop from the superioi vena cava through the rio-lit 
auricle into the mferioi vena cava and the hepatic a eins The ensuing lesions 
m the liver vary with the nature of the embolus, being ansemic or fibrin- 
ous (non-suppurative), suppurative, or neoplastic The non-suppurative 
emboli doubtless often give rise to little if any disturbance, since whatever 
damage results is speedily repaiied by the collateral ciiculation, suppurative 
emboli give rise to more or less extensive suppurative phlebitis and abscess 
formation, and neoplastic emboli result in the foimation of secondaiy new- 
growths The embolic process itself is scaicely susceptible of clinical 
recognition, upon the advent of the condition to which it gives use — sup- 
purative mfiammation or tumor formation — more or less equivocal signs 
may develop and perhaps permit of clinical recognition 
Suppurative Phlebitis — Suppurative phlebitis (thrombophlebitis) of 
the hepatic v^eins sometimes ensuesnn cases of acute infectious inflammation 
of the hvei, suppurative cholangitis, hepatic abscess, etc , the infection 
being moie pi one to involve the hepatic veins than the branches of the portal 
vein, because the latter are comparatively well protected by a connective- 
tissue capsule In the event of suppurative phlebitis of the hepatic veins, 
secondaiy abscesses m the lungs and general septicopyemia ensue 
Chrome Obhterating Endophlebitis — Chrome obliterating endo- 
phlebitis of the hepatic veins, a disorder characterized by slow proliferation 
of the lining of the hepatic veins and consequent obstruction, is a com- 
paiatively rare affection Hess' m 1905 was able to collect only 23 cases 
m the literature, but he is inclined to believe that many cases hav^e been 
overlooked, since clinically they resemble ordinary or portal cirrhosis of 
the liver, and unless at the necropsy the hepatic portion of the inferior v^ena 
cava is opened and the ostia of the hepatic veins examined, the clinical 
diagnosis of cirrhosis of the liver is likely to be declared correct 
Etiology — According to Hess, the disease is about equally common in the 
two sexes, and occurs at all ages (seventeen months to forty-five yeais) 
The etiological factors are not known, some cases have been asciibed to 
syphilis, but with little reason, some are believed to be an expiession of a 
congenital anoma^ , Kretz behev’^es in the influence of trauma, a tearing of 
the hepatic veins by coughing, and consequent scarring of the vessel wall, 
other cases are ascribed to perihepatitis, hepatitis, thrombosis, and primarv 
phlebitis Hess supports the view of a primary chronic endophlebitis 
Pathology — ^The lesions consist of slow proliferation of the lining of the 
hepatic veins near their ostia with consequent lessening of the lumen, which 
progresses until complete cicatricial obstruction ensues (firm bands extending 

‘ American Journal of the Medical Sciences, 1905, c\x\, 9S6 
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variable distances into the luer parenchyma resulting), old thrombi mthe 
hepatic veins, usually a small fibrotic (often hob-nailed) liver, sometimes 
a large cont^ested liver, usually chronic perihepatitis and peritonitis, ascites 
and other evidences of portal obstruction IMicroscopically the obliteration is 
caused by connective-tissue hyperplasia at the venous ostia, this is continuous 
with that of the intima of the vena cava, and is very dense, slightly cellular, 
and in parts contains lacunae filled with blood, the stenosis which exists 
beyond the point of obliteration is due to proliferation of the intima The 
luer parenchyma shows dilatation of the central veins, atrophy of the livei 
cells in the centre of the lobules, inci eased connective tissue nhich runs in 
bands through the parenchyma, numerous new-formed biliary ducts, and 
scattered areas of hyperplastic hepatic parenchyma 

Symptoms — According to Hess, the onset is geneiallj giadual Abdom- 
inal pain or discomfort, often most marked in the hepatic region, or an 
increase in the size of the abdomen, is almost invariably the first symptom 
In some cases gastric symptoms occur later Ascites develops, increases 
rapidly, and necessitates lepcated tappings at short intervals The fluid 
withdrawn presents the characteristics of a transudate, but ma> be hemor- 
rhagic Distended abdomma I \ ems are often present , oedema of the feet and 
anasarca occur as late manifestations Jaundice is rarely noted, and n hen 
present is only of slight grade The Iner is incanably enlarged, firm, and 
smooth in the early stage, but later becomes small and slightly nodular 
The spleen is large and firm The temperature and the urine are normal 
The duration of the cases studied by Hess was rarely more than six months 
from the onset of the svmptoms 

Diagnosis — Not a case has been correctly diagnosed during life, most 
of them haiing been mistaken for cirrhosis of the Iner, tuberculous peri- 
tonitis, carcinoma of the peritoneum, etc Hesse believes that the disorder 
should be suspected when signs of cirrhosis occur m a young subject in the 
absence of an etiological cause for cirrhosis, and are associated with pam m 
the hepatic region, rapid sw elling of the liver, rapid development of ascites 
(Quincke), and the absence of a cause for portal obstruction 

Treatment — ^The treatment is palliative, and should be directed to relief 
of the ascites, which is discussed under cirrhosis of the liver 


DISEASES OF THE PORTAL VEIN 

Dilatation — Dilatation of the portal vein is a part of ordinary or portal 
cirrhosis of the liver, and is attributable to the increased portal pressure, 
this is due in part probably to lessening of the portal vascular area in the 
liver, pel haps also to the pressure exerted by cicatrizing connective tissue, 
but in largest measure to the transmission to the portal vein of the pressure 
m tlm hepatic artery, through the medium of dilated capillaries 
Thrombosis —Thrombosis of the portal vein (pylethrombosis, pyle- 
phlebitis adhesiva) is more common in males than in females It occurs 
at all ages, the average age in men being forty-four and two-thirds years, 
and m vomen forty-one years (Rolleston) The thrombosis may begin m 
the portal radicles within the liver, m the mam trunk of the vein, or in 
the peripheral radicles anywhere within the area of collection of the vein, 
and subsequently by extension the process may become widespread 
VOL V — 45 
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Thiombosis of the tntiahepatic iodides of the portal vein is the commonest 
form, and is due most frequently to cirrhosis The cirihotic process leads 
to gradual obstiuction and ultimate isolation of certain sections of the poital 
distribution, and the increased pressure induces endophlebitis, in con- 
sequence of which the contained blood coagulates The original coagula 
are gradually increased m size by secondary accretions, until not infrequently 
they become widespread, extending even to the mam trunk of the portal 
vein Thiombosis within the branches of the portal vein in the liver is 
also found in conditions that impede the local cii dilation, such as failure 
of the geneial circulation by whatevei cause induced, inflammatory disorders 
(cholangitis, cholelithiasis, liver abscess, etc), secondaiy nev -growths, 
syphilis, etc , m these conditions, Iiowevei, the coagula, as a rule, are recent 
and of little clinical interest 

Thombosis of the mam trunh of the poital vein usually results from slow 
chionic inflammatory and degenerative processes in the wall of the vein 
(endophlebitis, phleboscleiosis, calcification), which m turn may be set up 
by a vaiiety of processes it may be a part of the cirrhotic process, it may 
be associated with chronic inflammatory piocesses m its vicinity, that is, 
in the lesser omentum and peritoneum (thickening and induration, causing 
kinking and constriction of the vein), m the stomach and duodenum (ulceis 
with surrounding inflammatoiy induration), in the panel eas (swelling and 
induration compiessing and distoitmg the vein), it may be due also to 
malignant and other new-growths of the stomach, intestine, pancreas, etc 
The primary growth or the metastasis to regional lymph glands (hilum of 
the liver, retiopeiitoneum, mesenteiy, etc), may implicate the mam trunk 
or one of the larger branches that go to foim it, and by compression, distor- 
tion, or invasion set up thrombosis The thrombus, once formed, may 
extend toward or into the liver or m a retrograde direction and become 
veiy extensive 

Thrombosis of the penpheial ladtcles that go to form the poital vein may be 
induced by inflammatory or neoplastic disease m any one of the organs of 
the gastro-mtestinal tract, the spleen, the female genitalia, etc , that lead 
directly or mdiiectly to the portal vein The primary coagula often increase 
in size bv proximal accretions until they reach the mam trunk, or small 
portions may be detached and cairied to the hvei, where they may set up 
embolism and an ultimately moie or less extensive secondary thrombosis 

The most frequent causes of thrombosis m any oi all parts of the portal 
vein aie cirihosis of the liver and mtra-abdommal new-giowths There 
is this interesting fact in connection ivith these thromboses although they 
commonly do not undergo suppuration, bacteiia not infrequently can be 
cultivated fiom them This suggests that bacteiia of attenuated virulence 
may be concerned m their formation, although of course one cannot exclude 
the possibility of secondary infection It is not unlikely, how^ever, that in at 
least some cases the bacteria set up a primary low-grade phlebitis, whereupon 
thrombosis follows In some cases suppuration does follow, as in some of 
the inflammatory infections within the liver and m some of the thromboses 
beginning in the peripheral radicles of the portal vein It is not unlikely, 
then, that in some cases at least the difference between adhesive pylephlebitis 
and suppurative pylephlebitis is one of degree rathei than of kind 

Pathology — ^The thrombus may be recent or old, not infrequently it is 
both the one part pale, firm, fibrous, and intimatelv adherent to the wall 
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of the vein, the other i eddish, soft, and readily detached It may com- 
pletely or only partially occlude the lumen of the \em, or m the same case 
m one place it may completely and m another paitially obstiuct the lumen, 
that IS it may be annular, paiietal, channelled, etc The portal vein is 
usually thickened (phleboscleiosis), it not infieqiiently contains calcareous 
plates, and it may be repiescnted by a him, non-channelled fibious cord 
(stricture or complete stenosis) Peripheially to the thiombus the portal 
\ein IS much dilated and toituous, and a collate lal ciiciilation, anedogous 
to that of cirrhosis of the liiei, usnallv becomes established The iivei 
presents the appeal ance of the piimaiy condition ciirhosis, malignant 
disease, abscess, etc , and sometimes, in aelditioii, dilatation of the hepatic 
aitery (compensatou), intarction, latty degeneiation, softening, ncciosis, 
perhaps some fibrosis, etc When Iheic is thiombosis of the mam trunk 
of the poital vein, or of the splenic vein, the spleen is enlaigcd and not 
infrequently infaicted When the m.iin trunk or the mesenterie ^elns are 
thrombosed, tlie small intestine shows hcmorihages and infarction, which 
may proceed to gangrene, this is usually most maiked in the middle of the 
jejunum, which has no collateral (iiculation 

Symptoms — ^Thiombosis of the poital vein may be entiiely latent, that is, 
occurring usually m the couise of othei disoideis the manifestations of the 
primary condition usually entirely oveishadov those due to the thrombosis 
Sometimes, however, to the simptoms of the piimary disoider others are 
added that may suggest the diagnosis In about 60 per cent of the cases 
(Langdon Blown) the onset is acute, that is, although the thrombosis may 
be a gradual piocess, symptoms due to complete obstruction de\elop sud- 
denly The most maiked consist of ascites, enlaigement of the spleen, and 
lanous disorders of the gastro-mtestinal tract Ascites is piesent m 65 6 per 
cent of the cases (Rolleston) , it may be absent in c<ises tliat speedily termi- 
nate fatally, m those in wdiich the mesenteric veins aie involved chiefly or 
alone, and in certain cases of long standing in w Inch an efficient collateral 
circulation has been established As a lulc, the ascites develops rapidly', 
becomes extreme, and speedily re-accumukites aftei iemo\al The spleen is 
usualh enlaiged, often enoimously engoiged, but ascites and tympanites 
may pievent its leady lecognition, and peiisplemtis with adhesions may 
prevent enlaigement The spleen often decreases notably in size after 
gastro-mtestmal hemorrhage Of the gastro-intestmal sy'mptoms, the most 
important are various dyspeptic symptoms, vomiting, Inematemesis, and 
meliena (capillary and venous oozing, or ruptiue of vessels from ulceiation, 
etc ), diairhcea (serous or seiosanguinolent, due to increased venous press- 
urc), symptoms of intestinal obstruction (paralvsis due to hemorihagic 
infarction), hemoirhoids, etc The abdomen may reveal dilated veins 
The general condition is poor, the appetite, strength, and flesh fail, the urine 
lessens in amount (due to lowered blood pressuie), amemia, oedema, and 
hnally cachexia supervene, and not infrequently phenomena of toxaemia 
suggesting uraemia develop and the patient dies 
Dia^osis —In most cases the diagnosis is impossible, but it is suggested 
by sudden onset of ascites of high-grade gastro-intestmal hemorrhage, en- 
argement of the spleen, abdominal pain, and symptoms of intestinal obstruc- 
tion When the mtrahepatic branches or the mam trunk of the portal vein 
are involved the disorder can scarcely be diflerentiated from cinhosis, with 
w iich it IS often associated, but a vew acute onset suggests the thrombosis 
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Unusual enlaigement of tlie spleen and copious hiemateniesis suggest 
involvement of the splenic vein, diaiihoea (serous oi seiosanguinolentj’ or 
abdominal pain, bloody stools, and symptoms of intestinal obstruction 
suggest involvement of the mesenteiic veins 
Prognosis —hlany subjects die soon aftei the development of the thiom- 
bosis, the prognosis theiefoie is bad In some cases, the process being 
gradual, a moie oi less efficient collateial cncuktion is established, which 
may piolong life foi some time, in this event the duiation depends largely 
upon the piiinaiv disorder, but it is larely inoie than two years 
Treatment — The tieatment is puiely palliative, and lesohcs itself into 
that of seiious hemorihages and of ascites, the ascites usually requires 
lepeated tapping Pleasures to prevent tlnoinbosis in ciiihosis and in othei 
conditions m which it may supeivene, oi to limit it when it has developed 
(providing it can be recognized), aie of theoretical mteiest Rolleston sug- 
gests studies of the coagulability of the blood and the amount of calcium 
salts, and, should these be found mcieased, the admmistiation of citric acid 
m 30-gram doses three times a day to prevent mciease of the thiombosis 
A histoiy of syphilis suggests the use of mercuiy and iodides Opeiatnc 
mteivention, with a view to piomote the formation of adhesions about the 
liver, or to lemove the obstiuction m the portal vein, is scaicely feasible 
Embohsm — Embolism of the mtiahepatic branches of the portal vein 
is a lather common sequence of mflammatoiy, suppurative, ulceiative, and 
neoplastic piocesses of the organs vithin the aiea of collection of the poital 
vein The most common antecedents of such embohsm aie appendicitis 
(with suppuiation or ulceration and thrombosis of its veins), ulceiative 
processes of the intestine, notably dysenteijq and tumois of the gastio- 
mtestmal tract, but embohsm occuis also m diveis disoideis in which 
thrombosis of the hemoiihoidal, mesenteiic, gastiic, oi splenic veins develops 
The emboli usually are small, and they aie of significance largely on account 
of the conditions m the livei to which they may give use, notably multiple 
liver abscesses, oi secondaiy neoplastic deposits 
Suppurative Pylephlebitis — Suppurative pylephlebitis (poital pymmia) 
IS more common m males than m females, it is especially common m early 
adult life, coinciding with the age incidence of appendicitis Like adhesive 
pylephlebitis, it may begin m the poital radicles within the hvei, m the mam 
trunk of the vein, or m the periplieial radicles anywhere within the area of 
collection of the vein, and subsequently by extension the piocess may be- 
come moie or less widespread Usually the process begins m the peiipheral 
radicles, being secondarj’" to ulceiative and suppurative processes of the 
gastro-mtestmal tract Of these, the most common is ulceiative or suppura- 
tive appendicitis, more particularly the cases neglected surgically, in Avhicli 
an abscess forms and enlarges under considerable tension, or in which 
infectious thromboses occur m the appendicular and the mesenteric veins 
Less commonly ulcerative and neoplastic processes of the stomach and 
intestines, such as gastric and duodenal ulcer, typhoid, tuberculous and 
dysenteric ulceration of the intestine, gastro-mtestmal carcinoma, fissures, 
ulcer and strictures of the rectum and anus, suppurative or gangrenous 
pancreatitis, suppuration of the mesenteric glands, suppurative disease of 
the female genitalia, abscess of the spleen, etc , constitute the starting point 
of the infective thrombosis Occasionally, also, the process originates in 
operative mfection.of the mesenteric radicles of the portal vein (operations 
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on the intestine) The thrombus occasionally begins m tlm mam trunk of 
the vein, sometimes in consequence of opeiative trauma, but usually second- 
arily to a local focus of suppuration— perigastric, peiiduodenal, subhepatic, 
etc , or to gallstones in the common duct, ^Mth surrounding suppuration, etc 
Suppurative pylephlebitis lathei rarely begins within the hvei, but it rnay be 
sequential to a liver abscess, suppurating hydatid cyst, suppurative clrolan- 
aitis (with or without cholelithiasis or cholecystitis), etc In these cases the 
nifection is much more likely to involve the hepatic rather than the poitaJ 
vein, since the latter is protected by a connective-tissue envelope , but infection 
of the portal vein does occui, being doubtless conveyed by the lymphatics, 
although likely sometimes by continuity of structure The infecting micro- 
organisms are staphylococci, streptococci, the colon and typhoid bacillus. 
Bacillus dysenterias, Amoeba coh, etc , as well as certain anaerobic bacteria 

Pathology — The piocess may Ire more or less localized or quite widespread 
Usually the peripheral radicles and some of the mam branches of the vein 
are involved, sometimes the process involves also the mam trunk and extends 
into the liver, in some cases the peripheral radicles and the ramifications in 
the livei are implicated, the mam trunk being almost if not quite fiee, 
in this event the intrahepatic lesions are embolic The lein is enlarged, 
swollen, softened, congested, oedematous (panphlebitis) , it is filled with a 
more or less softened (necrotic) sangumolent-purulent or purulent material 
partially oi completely obstructing the lumen When not entirely liquefied 
the clot IS more or less friable, occasionally free m the lumen, but usually it 
IS moie or less intimately attached to the mtima Not infrequently there is 
obvious purulent infiltration of the wall of the vein, and a sheath of pus or 
purulent material about the vein (perivasculai lymph spaces) and m the 
adjacent connective tissue The liver is usually enlarged and contains foci 
of necrosis or multiple abscesses, the spleen is enlarged and softened, not 
infrequently there is localized or generalized purulent peritonitis (sometimes 
the preceding lesion) , there may be a purulent pleuntis (extension through 
the diaphiagm), and sometimes secondary abscesses de\elop m different 
regions of the body 

Symptoms — Since suppurative pylephlebitis is a secondary disorder, the 
svmptoms directly attributable to it aie preceded bj^ those of the disease 
to which it ones its origin, notably appendicitis The onset of the pyle- 
phlebitis IS usually gradual, and is manifested by the phenomena of septico- 
py senna iriegular chills, fever, and sweats, a soft compressible rapid pulse, 
leukocytosis, and general piostration To these may be added extension of 
the abdominal pain beyond the seat of original disease, enlargement and 
tenderness of the liver (about one-halt ot the cases), enlargement of the 
spleen (one-tom th of the cases), etc Vomiting, hsematemesis, and diarrhoea 
aie sometimes observed Symptoms referable to various complications 
(suppurative pleuntis, biain abscess, etc) may Supervene Usually the 
patient soon passes into a typhoid state and dies 

Diagnosis —The diagnosis rests upon an obvious primary cause, the de- 
lelopment of a septicopymmic state (perhaps the detection of bacteiia in the 
bJood), and evidences of involvement of the liver (enlargement, tenderness, 
and jaundice) In the differential diagnosis one has to consider other forms 
ot livei abscess and of septicopymmia, typhoid fever, etc 

Prognosis —-The disorder is doubtless fatal in the great majority of cases, 
especiallv when the main tiunk of the vein is involved or w^hen there are 
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multiple abscesses in the liver One may concede the possibility of recoiery 
from minoi lesions, but this is c\tiemely unlikely 
Treatment — The disease is much easier pi evented than cured Appendi- 
citis should be promptly treated surgically, and other ulcerative or suppura- 
tive conditions of the gastro-mtestmal tract should be appropriately treated, 
so as to prevent the formation of infectious emboli When developed the 
treatment of pylephlebitis is that of liver abscess 
Chronic EndophlebltlS.— Chiomc endophlebitis, a process allied to 
arteiiosclerosis, apparently may be pnmary or secondary The primary 
process is exceptionally rare, and its etiology is ill understood, doubtless 
some cases are due to syphilis, m splenic amemia, hyperplastic changes 
initiated m the endothelium of the blood sinuses of the spleen may giadually 
spread to the splenic and the poital veins, and ultimately mvohe the portal 
r.adicles m the liver, to this is attributed the sequential cirrhosis of the livei 
(Banti’s disease with cirihosis of the hvei) Secondaiy endophlebitis of the 
portal vein is encountered in ciirhosis of the hvei, and m advanced passive 
congestion — mitral and tiicuspid valve disease, chiomc fibroid myocarditis, 
emphysema, etc In these cases it is usually attiibuted to the long-stand- 
ing inci eased pressure in the poital s}stem, but m many cases toxic products 
doubtless also play a part Partial or complete thrombosis may lollow 
chronic endophlebitis, and calcification (analogous to a similar process in 
the artei les) not uncommonly ensues 


DISEASES OF THE LYMPHATIC VESSELS AND GLANDS 

The lymphatic vessels paiticipate m a number of diseases that involve the 
liver Commonly they aie dilated in cirrhosis and m other conditions in 
which the circulation of the lymph is mteifcied vitli (such as hepatic ptosis 
with torsion, etc) Oeitel recently has shovn that inflammatory changes 
m and about the Ivmphatics aic common m oidinaiy ciirhosis The fim- 
phatics also are m\ohed m acute inflammations ol the Iner, such as pyle- 
phlebitis, cholangitis, and in chronic inflammations, such as tuberculosis, 
syphilis, cluonic peritonitis, etc , and they not mfiequently show ln^ohe- 
ment m abdominal neoplasms 

Enlargement of the lymphatic glands ot the poital fissure is common in 
acute mfiammations (cholangitis, pylephlebitis, phlebitis, abscess, etc ), in 
chronic inflammations (tubeiculosis, syphilis, cirrhosis), in degeneratne 
processes (such as amyloid disease), mfiltiati\e processes (such as leu- 
kaemia), and tumoi formations (carcinoma and sarcoma) Its chief clinical 
interest lies m the fact that the enlarged glands may so press upon the 
biliary ducts as to impede the floA\ ot bile and thus cause jaundice, oi 
obstruct the ciiculation in the poital Aem and cause ascites 


RETROGRESSIVE DISORDERS OF THE LIVER 

Atrophy of the Liver — Atrophy of the hvei is a term more or less 
generally but inaptlv applied to conditions m which the hvei becomes 
reduced m size Most of these conditions, however, aie degenerative and not 
truly atrophic m character 
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Locahzed atwphy of tlie liver occuis under most diverse circuinstances, 
o-enerally m consequence of pressure, such as tight lacing, or belts, detormi- 
ties of the chest and vertebrse (kyphosis and scoliosis), turnors and other 
disorders of adjacent organs, etc , it occurs also in certain diseases of the 
liver itself, such as in the vicinity of tumors and cysts, in consequence oi the 
occlusion of a branch of the portal vein or hepatic artery, and m passive 
congestion, amyloid disease, cirrhosis, etc Under these varying cir cum- 
stances there is a more or less localized reduction in the size of the liver, 
which may be (1) Truly atrophic with subsequent replacement fibrosis, 
as in pressure exerted by corsets or other constrictions, etc , or (2) atrophic 
and degenerative (especially fatty degeneration and necrosis), as m passive 
congestion, amyloid disease, cirrhosis, etc 

General airophy of the liver may follow stenosis or occlusion of the portal 
vein, general hepatitis with thickening of the capsule, advanced cirrhosis, 
advanced passive congestion, etc , and a reduction m the sive of the liver, 
which, however, is not a true atrophy, follows many widespread degenerative 
processes, such as acute yellow atrophy, and poisoning by phosphorus, 
antimony, arsenic, mercury, chloroform, etc A decrease in the size of the 
liver, to which the term atrophy is tiuly applicable, occuis in conditions of 
general wasting of the tissues, as in senile atrophy (senile marasmus), 
inanition, certain cachexias, etc The liver in these circumstances becomes 
reduced in size, because of a reduction m size and possibly also m numbei of 
the liver cells, without degenerative changes in the hepatic parenchvma or 
noteworthy changes in the interstitial tissues In senility the liver partici- 
pates in the general atrophic process that involves also other organs, notably 
the heait, the general musculature, the lungs, etc Otherwise this general 
atiophy of the liver is due to disturbances of metabolism brought about 
by (1) Deficient nourishment, as in poverty and consequent insufficient 
supply of food, or inability to utilize available food, as may occui in cancel ous 
and other obstruction of the oesophagus, stomach, etc , or (2) excessive 
diam and waste attendant upon malignant growths, protracted suppuration, 
long-continued febrile disoiders, etc 

Pathology — The liver is reduced in size, dark m color, dense, flaccid, of 
increased specific gravity, and dry — changes attributable to disappearance of 
the parenchjma and relative increase of the connective tissue The section 
surface is dn^, and the acini aie obviously reduced in size and perhaps m 
numbei These changes, although wndespread, are not uniform through- 
out the organ, the margins, as a rule, being relatively more affected than the 
central portion of the lobes Microscopically the liver cells are reduced in 
size and number, and often contain considerable pigment The connective 
tissue is usually unchanged, aside from being relatively increased, in some 
regions it appears to have become really increased at first sight, but these 
areas, on closer study, will be found to consist of the collapsed framework 
of lobules from which the liver cells have wholly oi almost wholly disappeared 

Symptoms -—The symptoms are those of the primary disorder — senility, 
inanition, cachexia malignant disease, etc Dyspeptic symptoms are some- 
times in the ascendancy, even in the absence of local disease of the gastro- 
intestiinl tract, and may possibly be due, m part at least, to deficiency of 
bile The stools are likely to be light m color, and the urine to contain 
urobilin The liver is reduced in size— which may be difficult to determine. 
It is painless and not tender 
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Diagnosis — The diagnosis is to be based upon reduction m the size of the 
liver, and an obvious etiological factoi 

Prognosis — The prognosis is that of the primary disease 

Treatment — The treatment varies rvith that of the primary disorder, 
which, rather than the condition of the liver, furnishes the indications 
Parenchymatous Degeneration — Parenchymatous degeneration 
(cloud} swelling) is perhaps the commonest deviation fiom the normal exhib- 
ited by the liver To some extent it is a physiological process, and is seen 
when excessive demands are made upon the liver, after unusually generous 
meals, excessive alcoholic indulgence, etc Otherwise cloudy swelling results 
from the action of divers poisons, bacterial and non-bacterial The process 
IS especially common in the infectious diseases, notably typhoid fever, pneu- 
monia, dysentery, and others of similaily severe nature The livens enlaiged, 
somewhat softened, of lessened elasticity, pale, somewhat dull and opaque 
(as though cooked), and on microscopic examination reveals swelling, 
increased granulation and opacity of the liver cells, and obscmation of the 
nuclei Like changes aie commonly encountered m the kidneys, the heart, 
etc The condition is of secondary clinical interest, being only a part of 
general toxsemie processes, and subsiding with the initiating toxaemia or 
infection Clinically some enlargement and occasionally tenderness of the 
liver may be elicited 

Gaseous or Emphysematous Liver. — Gaseous or emphysematous liver 
IS a process characterized by the formation of numerous gaseous cysts in 
the Inei (and other organs), and due to Bacillus aerogenes capsulatus 
The infection is rarely primary, although the organism has been cultiyated 
from the blood before death, usually it is secondary, and occuis at or 
about the agonal period or after death from other causes The organism is 
usually found m association with other bacteria, and although present before 
death, the gas formation is a purely postmortem phenomenon The liver 
is most commonly involved, but the process may be widespread The 
infection usually occms by way of the portal vein (from the intestinal tract), 
but it may occur by way of the general circulation, or directly from the 
intestine to the biliary ducts and the gall-bladder The liver is enlarged, 
soft, and spongy, and is pervaded by numerous usually small gaseous cysts 
The condition is chiefly of pathological interest, and is not susceptible of 
clinical recognition 

Fatty Liver. — Fatty liver is a comprehensive term applicable to the 
different conditions characteiized by an excess of fat in the liver On the 
one hand it includes fatty infiltration, in which there is an excessive deposit 
of fat in otherwise unaltered oi slightly altered liver cells, and on the other 
hand, fatty degeneration, in which in addition to the fat there are greater 
or less degenerative changes m the hepatic parenchyma, perhaps the direct 
conversion of the Iner cells into fat Formerly the two conditions were 
differentiated, doubtless there are extreme cases of fatty infiltration and of 
fatty degeneration, but many cases paitake of the nature of both processes, 
and, contraiy to former opinions, there is now considerable trustworth} 
evidence to suggest at least that the fat m the liver under all circumstances 
IS derived mainly from adipose tissue elsewhere m the body, that even in 
phosphorus poisoning the fat m the liver is not due, wholly at least, to con- 
version of the liver piotein It seems impracticable, theiefore, to differen- 
tiate fatty infiltration sharply from fatt\ degeneration, both processes are 
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appropriately discussed togetbei as fatty liver, or fatty changes m the 
liver 

Etiology— The causes of fatty liver are (1) Dietetic indiscretions and 
associated disorders of metabolism, notably the ingestion of too much 
food, particularly fat and carbohydrates, to which is usually added a seden- 
tar'^ hie and lack of muscular exercise and of mental activity factors that, 
combined, tend to produce obesity, of which fatty liver (mostly infiltration) 
IS a conspieious feature The fatty deposit is ascribed to incomplete oxida- 
tion of the excessive amount of food (2) Anremic and cachectic conditions, 
such as occur in the late stages of many chrome disordeis, such as tuber- 
culosis, amyloid disease, carcinoma, etc , rn which m consequence of deficient 
supply of blood there is deficient oxidation, but the influence of toxic 
substances may not be ignored (3) Passive congestion due to a variety of 
causes that lead to failure of the heart— in which the fatty infiltration of the 
peripheiy of the liver lobules is m marked contrast to the congested centres 
(nutmeg liver) (4) Poisons of most diverse nature, notably chronic alco- 
holism Alcohol seems to be a definite protoplasmic poison to the liver 
cells, and m addition to taking oxygen for its own combustion, gives rise to 
deficient oxidation of other food products The fatty changes are often asso- 
ciated with cirrhosis (fatty cirrhosis) Other poisons causing fatty changes 
are minerals, such as phosphorus, arsenic, antimony, copper, mercury, etc , 
mineral acids, such as hydrochloric, nitiic, sulphuric, etc , and other chemicals, 
such as chloroform, iodoform, carbolic acid, phloridzin, fungi, meat poisons, 
etc (5) Certain local infections of the intestinal tract, such as the gastio- 
intestinal catarrh of childien, dysentery, etc , in which toxins are carried 
to the liver bj the portal vein (6) Certain geneial infections, notably 
streptococcic and staphylococcic and other pyococcic infections of long 
duration (prolonged suppuration), tuberculosis, etc The exact cause 
of the fatty liver that occurs in about one-thiid of the cases of tuber- 
culosis IS not nell understood, although doubtless it is m some way 
related to deficient oxidation It is probably not in any A\ay i elated to 
the excessive ingestion of fat (such as cod-liver oil) assumed by some 
r/riters, since it is often found m tuberculous subjects Avho have nevei 
taken cod-liver or othei oils It is not unlikely related to secondaiy pyo- 
coccic intoxication 


Pathology — Usually the liver is enlarged, and may Aveigh 3000 to 4000 
grams, it is of lessened specific gravity (sometimes floating m water), and of 
lessened resistance, it is normal in conformation, and has a smooth surface 
and rounded edges, and is pale yelloAvish in color The section surface is 
usually pale, aniemic, obviously fatty (fat droplets adhere to the knife), 
in cases of passive eongestion, the well-knorvn appearances of nutmeg liver 
(dark centre and light periphen' of the lobules) are seen, and m cases of 
fettty cirrhosis, the association of fibrosis is obvious Histologically the cells 
at the penpherv of the lobules contain fat droplets that vary much in size 
and displace the cellular protoplasm and nuclei, which otherwise are not 
notably alteied, after removal of the fat the cells may rerert to their nor- 
mal condition Fatty degeneration mayinvolre any part of the liver lobule, 
the cells rcieal minute droplets ot fat throughout the protoplasm, which 
othernise is markedly granular, distorted, and opaque, the nuclei, at first 
unaltered, soon undergo retrograde change (karyolysis, karyorrhexis, and 
p perc iromatosis) , after rcmoral of the fat the cells are shrunken, opaque. 
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and evidently the seat of retrograde metamoipliosis Both processes are 
often combined in varying proportions 
Symptoms — The symptoms of fatty liv'cr are ill defined, it is important 
to bear in mind that such symptoms as may be piesent are due to the initiating 
disease and the degenerative change m the liver cells rather than to the mere 
presence of fat In general the symptoms are those of the primary disorder, 
obesity, tubeiculosis, alcoholism, toxsemic conditions, etc In perhaps the 
majority of cases theie are no symptoms leferable directly to the liver, occa- 
sionally sensations of weight may be due to the mere weight of the liver, and 
ill-defined dyspeptic symptoms may be attributed to functional inactivity of 
the liver, although they are more likely to be due to associated disoiders 
of the stomach and intestines, impropei eating and drinking, etc The 
liver IS enlarged and commonly palpable two or three fingers’ breadth below 
the costal margin, excessive fatty deposit m the abdominal wall, as vv'ell as 
the flaccidity of the liver itself, may render the examination unsatisfactory 
In thin tuberculous subjects the enlarged liver, howevei, is usually leadily 
palpable In associated cinhosis and amyloid disease, etc , the liver is 
usually firm and more readily palpable 

In phosphorus poisoning the early symptoms are those of gastro-mtestinal 
irritation (epigastric distress, nausea, and vomiting) If the patient does not 
die soon, there is commonly a period of quiescence, that to the unwary sug- 
gests recovery and speedy cure At the end of tvv'^o or three days, however, 
vomiting and epigastric distress return, jaundice supervenes, the pulse 
becomes vv eak and accelerated, the heart dilated, subcutaneous, submucous, 
and subserous hemoirhage develop, and the patient usually dies within a 
w eek In most cases the liver is enlarged throughout, smooth and tender, 
in some cases it decreases m size before death 
Diagnosis — ^hlinor grades of fatty liver cannot be recognized with certainty, 
the more marked giades must be difterentiated from othei causes of enlarge- 
ment The fatty cirrhotic liver occasions the symptoms of cirrhosis, notably, 
hiematemesis, ascites, and enlargement of the spleen, wdiich do not belong 
to the fatty liver The amyloid liver is much firmer than the fatty, has a 
more or less obvious cause, and is associated with amyloid disease elsew here 
Leukemic enlargement of the liver is readily recognized by the blood 
examination The enlarged liver of passive congestion is readily determined 
by recognizing an obvious cause — heart or lung disease A displaced liver 
should be recognized by a careful examination and detection of factors 
causing displacement The liver of phosphorus poisoning should be deter- 
mined by a history, general phenomena, and the subsequent development 
of jaundice, which does not occur in other forms of fatty liver 
Prognosis — The prognosis depends upon the primary cause 
Treatment — ^The treatment is altogether that of the primary disoider, 
obesity, alcoholism, tuberculosis, etc , of which, from a therapeutic point of 
view, the fatty liver usually constitutes an almost negligible associate The 
treatment of phosphorus poisoning has been elsewdiere discussed 

Amyloid Degeneration — Amyloid degeneiation is a process character- 
ized by the con^erslon of the proteins of the tissues into a structureless 
homogeneous substance called lardacem 

Etiology — Amyloid degeneration is a disease of young male subjects 
(usually less than thirty years) , but sex and age are probably only of signifi- 
cance m so far as the common antecedents of am-v loid degeneration are most 
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common m young males In the great majority of cases amyloid degenera- 
tion follows prolonged suppuration, especially that due to syphilis and 
tubeiculosis and involving the bones and the lungs, but also other organs, 
such as the kidneys, etc Less commonly it occurs in the absence of suppura- 
tion, as in the cachexia of tertiaiy syphilis, chronic malaria, malignant 
disease, and m delayed convalescence from infectious diseases In most 
cases the direct cause of the disoider seems to be the absorption of the toxic 
pipducts of pjogenic cocci In most cases of piolonged suppuiation these 
are secondary invaders, often, however, of prime importance Most of the 
cases of amyloid disease occur in association with ill-diained cavities, fiom 
which toxic absorption is continuous and considerable Experimcntalb 
amyloid degeneration has been produced by the lepeated and long-continued 
injection oi these toxins into loiver animals 
Pathology — The relatne fiequency of involvement of the difteient organs 
IS shown by the combined statistics of Birch-Hirschfcld, Loomis, Dickinson, 
Goodhart, and Turnei Of 795 cases, the spleen was involved in 5S5, the 
kidneys in 539, and the liver in 387 (Rolleston) The amjloid liver is 
enlarged, sometimes to four oi five times its normal size, its gcneial confor- 
mation IS preserved, its edges are sharp or slightly rounded, and its sur- 
face smooth, it IS pale in coloi, firmer than noimal, of incieascd specific 
gravity and lessened elasticity The section suiface is smooth, pale giayish 
led m color, and peculiarly translucent, glistening, or bacom m appcaiance 
(especially apparent at the edge of the cut suiface) In minor grades the 
individual lobules are more or less obvious, but Intel they lose then idcntitj 
A flesh cut surface treated with iodine stiikes a mdhogany-biown coloi, 
which occurs m more oi less iing forms in the mid-portion of the lolnilcs, the 
itmaining portions (centre and periphery') of tlic lobules being jiale vcl- 
lowish or yellowish blown Micioscopically the amyloid matcii.il, a homo- 
ffeneous structuieless material, is first found m the subendothcli.il l.ijei of 
the capillaries of the mid-zonc of the liv'er lobules, l.ifci it involves othci 
capillaries and arterioles and spreads to the mcdi.i, still later similai 
changes occur in the small venules, and ultimately the process involves 
the adjacent connective tissue On account of defective nutntiv c supplj , 
and doubtless also m consequence of the direct action of toxins, the jiaien- 
chymatous cells show cloudy swelling and fatty degeneiation, and aic ulti- 
mately removed or converted into amyloid mateiial 
The amyloid piocess is variously looked upon as an mfiltiation and as a 
degeneration, the distinction between vvdiich is laigely a mattei of academic 
discussion The amyloid mateiial itself is a combination of chondiatin- 
sulphuric acid and a nudeopiotem (or some foim of albumin) How it is 
formed is not definitely knowm, but it is likely that the circulating toxins 
mjunouslj affect the metabolism of the cells, and ultim.itely cowpwiwsc 
then integrity, so that they become converted into the amyloid material 
Sjnnptoms The symptoms of amyloid liver are those of amyloid disease 
m general— progressive emaciation, ansemia, and debility, usually in a peison 
the subject of chrome suppuiation, or a chronic syphilitic subject, etc The 
liver IS found to be enlarged (it may reach much below the umbilicus), it 
IS painless, smooth, firm, and has shaip or somevv'hat lounded edges The 
spleen is usually enlarged and firm, often there are evidences of amyloid 
degeneration of the kidneys (polyuria, albuminuria, waxy casts, etc ), of the 
intestinal tract, (diarrhcea), and of the cardiovascular system (weak heart 
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lo^^ blood piessurc, oedema, ctt ), etc Tlieie is no laundice or CMdence of 
portal obstruction, except in the e\ent of complications, such as gummas, 
cirrhosis, abscess of the liver, peiihepatitis, etc 

Diagnosis — The diagnosis is comparatn ely easy m some cases a history 
of syphilis, or of long-standing suppuiation, nitli enlargement of the liver 
and spleen, albuminuria, and perhaps diarrhoea, or weak heart and oedema, 
IS quite unmistakable Amyloid must be distinguished from other painless 
enlargements of the liver The fatty liver is usually associated with obesity, 
alcoholism, tuberculosis, etc , and the liver is softer The fatty cirrhotic 
liver IS likely to be tender, there are the antecedents of cirrhosis, and its 
more common phenomena Leukremic enlargement is readily recognized 
by a blood examination 

Prognosis — ^The prognosis is bad, although some improvement may be 
effected, occasionally an enlarged amyloid liver becomes considerably 
reduced in size 

Treatment — The essential part is to eliminate the cause, suppurative 
foci must be adequately drained and the suppuration stopped as soon as 
possible, syphilis should be appropriately treated Attention to the general 
health is of the greatest importance, and comprises good food, fresh air, rest, 
hygienic surroundings, bitter tomes, alteratives (syrup of iron iodide), etc 
A weak heart calls for cardiac tomes, diarrhoea for regulation of the diet, 
astringents, opium, etc , and albuminuria for free action of the skin and 
intestines, as much rest as possible to the kidneys, etc 

Pigmentation of the Liver — ^Tlus occurs under a lanety of circum- 
stances, but in itself it is of comparatively little clinical importance 
Certain extraneous pigments are sometimes found, such as coal-dust 
(anthracosis), stone-dust (silicosis), silver (after medicinal administration), 
etc The associated changes are usually those of slight or moderate fibrosis, 
to which perhaps the extraneous pigmentation may be etiologically related 
Of intrinsic pigmentation the most impoi tant are bile pigment and other 
derivatives of haemoglobin Normally the liver cells usually show a varying 
number of fine yellowish-bro^ n granules — some ii on-contammg (hsemo- 
siderin), some iron-free (Iiremofuscm) , these are likely to be increased in 
atrophy of the liver cells from senility or other causes Bile pigments 
(usually bilirubin, sometimes biliverdin) are found normally in the biliary 
passages, m cases of obstruction to the fiee flow of bile, these pigments arc 
found in excess in the biliary passages and also m the liver cells (particu- 
larly necrotic cells), and m the interstitial tissue In malaria there occurs 
a deposit of fine dark-biovn or brownish-black pigment granules, especially 
m the endothelial cells of the capillaiies at the periphery of the lobules and 
m the perivasculai connectne tissue, occasionally there is some associated 
fibrosis, that has been described as a malarial cirrhosis A deposit of iron- 
containing pigment (siderosis of the liver) is found in and about Aarious 
local lesions (abscesses, gummas, scars, tumors, etc), m chronic passne 
congestion, cirrhosis, pernicious anaemia, leuksemia, and hsemochromatosis, 
and a special metabolic pigmentation is found m melanotic sarcoma In 
the nutmeg In er of chronic passive congestion, iron-free and iron-containing 
pigment is found m and about the central veins, it becomes quite conspicu- 
ous in the advanced stages (red atroph>), m which a large section of the 
central part of the lobules rnav show such pigmentation, later tlie iron 
reaction ma\ no longer be obtainable In pernicious an<emia the periphery 
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of the Iner lobules usually contains a considciible excess of non-con taming 
pigment, obviously clem ed from the hieinoglobin of the enthiocytcs set free 
by litemolysis, this is iound also, but in less degree, in some cases ot leukmniia 
Special inteiest attaches to the process desciibed as hmmochromatosis, 
m which the hbeiated hemoglobin is deposited as pigment gianules, in the 
skin, liver, panel eas, etc Conciirieiitly fibrosis oi the h\ei and pancreas 
occurs, a condition spoken ot as pigmented cinhosis of the luei with 


diabetes, or bronzed diabetes 

Calcareous Infiltration —Calcareous infiltration (calcification) of the 


liver, a condition of no clinical inteiest, may occur as a piiinaiy or a 
secondary process Secondary calcareous infiltration occurs in a vaiicti 
ot chronic inflammatory processes, such as in scais of gummas, chronic 
abscesses, hydatid cysts, in chiomc cholecystitis, etc Piimaiy calcareous 
infiltration is a pathological curiosity, it has been desciibed as occuriing 
rarely m association with chronic nepluitis, hip disease, etc , and iniohiiig 
the hepatic artery 

Leukasmic Inffltration of tlie Liver — ^The leukiemic pioccss cominonly 
imohes the hvei the lymphocytic vaiiety alvva>s, the myelocytic xariety 
almost alwaj'^s, although the disease may be quite ad\anced before note- 
u or thy changes occur in the hvei The Inei is enlaiged, sometimes u eighing 
6000 grains or more, that is, thiee or foui limes its normal si7e, its sinface 
IS smooth. Its edge soraeyhat lounded, and it is of lessened resistance and 
density The section surface is smooth, pale, opaque, giayish, oi sometimes 
yellowish in color The individual lobules are usually distinguishable, and 
may appeal to be moie wudely sepaiated than noimally (peiipoital leuko- 
cytic infiltiation) Occasiona% small roundish masses (lymphomatous 
masses), suggesting miliary tubercles, can be detected hlicioscopically there 
is widespread leukocytic (lymphocytic oi myelocUic) infiltration of the 
liver, this is usually most marked m the peripoital spaces, wheie large 
masses separating the lobules are formed, but it imoKcs also the lobules, 
being sometimes limited to the periphery, the capillaiies of wdncli may be 
fairly choked wuth leukocytes, sometimes the entne lobule is more or less 
uniformly infiltrated 

Symptoms — The symptoms aie those of leukieinia, the enlaigement of the 
liver being a part of the disease (as is enlaigement of the spleen, etc ) The 
enlarged liver is painless, smooth, and has fairly sharp edges Ascites, 
wdiich IS not rarely a terminal event in leukiemia, has been vaiiously mtei- 
preted In many cases it is doubtless due to the blood dj'scrasia and fading 
cardioi ascular system, part of the generalized oedema or anasai ca , perhaps 
m some cases it is due to peritonitis, sometimes tuberculous , but it has also 
been attributed to obstruction or thrombosis of the portal radicles 

The diagnosis is readily made by an examination of the blood Other 
painless enlargements of the liver must be excluded The Ueatment is that 
ot leukffimia 


Necros^ Necrosis of the liver may occur as a w idespread oi a limited 
process The widespread process, such as occurs in thrombosis of the hepatic 
artery or the portal vein, in acute yellow atrophy of the liver, tropical abscess, 
elsewdiere discussed The limited process, so-called focal necrosis 
(INiallory ), occurs under a variety of circumstances and m several forms— 


^:esearc/i, 1901, vi, 264, Journal of Experimental Medicine, 



718 


DISEASES OF THE ALIM EFT ARY TRACT 


which, ho^e\er, are of pathological rather than clinical interest Central, 
peripheral, and mid-zonal forms have been described the underlying 
factors of the varying zonal distribution of the necroses have not been 
definitely determined Most of these necroses are found m acute inlections, 
such as t}^hoid fev^er, scailet fevei, diphtheria, pneumonia, ceiebrospinal 
lev'er,^ etc In some cases, doubtless, thej’^ lesult from the dnect action on 
the liver cells of bacterial toxins, m other cases they follow obstruction oi 
occlusion of the capillaries by swollen, piolifeiated, or desquamated endo- 
thelial cells, tiansported giant (usually phagocytic) cells, fibiinoid plugs, 
thiombi made up of agglutinated eiythrocytes, etc Expei imentally they 
may be induced by injection into lower animals of vegetable poisons, such 
as abiin and ricin (Flexner^), oi of hiemagglutmms of bacterial oiigin or 
those contained m ceitain cytolytic immune sera (Peaice^) A\hich lead to 
the foimation m the poital radicles of thrombi made up of agglutinated 
er '5 throcytes These have a clinical interest in that they suggest the lesions 
as well as the mode of development of cirihosis of the liver 

OerteP has desciibed a multiple non-inflammatory necrosis of the liver 
vith jaundice, and he and Symmers® have carefully described the changes 
that occui m these necroses in the liver 


ACUTE YELLOW ATROPHY OF THE LIVER 

Acute yellow atrophy of the liver is an acute and widespiead autolytic 
necrosis of the hvei cells, characterized climcall} by jaundice, reduction in 
the size of the liver, and toxic disturbances of celebration, pioceeding to 
a fatal issue The disease is comparatively lare The earliest record of a 
case IS by Ballonius (died in 1616), Best,^ in 1903, collected 450 cases The 
best recent study is by F W White ® 

Etiology — Acute yellow atrophj of the hvei is especially frequent between 
the twentieth and the thirtieth year (50 per cent of the eases), and in women 
(tv o-thirds of the cases) , both of these facts are explainable laigely by the 
fiequent occurience of the disease duiing pregnancy Huntei’s studies 
shov" that moie than 80 pei cent of the cases occur behveen the tenth and 
the fortieth yeai , Rolleston has collected 22 cases occuiring within the first 
ten years of life The influence of pregnancy is noteworthv, since almost if 
not quite one-half of the cases m vomen, that is about 30 per cent of all 
cases, OCCUI about the middle or during the latter half of pregnancy, the dis- 
ease IS scarcely if ever seen during the fiist three months of piegnancy, but 
sometimes it occurs duiing the puerperium The onset of the disorder in 
piegnant vomen has been pieceded bv shock, fright, mental disturbances, 
vorry, and anxiety (i elated oi not to the piegnancy and expected paitun- 

' Opie, Tournal of Medical Research 1904, xn, 147 

^ Consult McCrae, Journal of Pathology and Bacteriology, 1907-8, xii, 279 

^ Johns Hopkins Hospital Reports, 1897, v'l, 259 

* Journal of Medical Research, 1904, xii, 329, 1906, xiv, 541 Pearce andWinne, 
American Journal of the Medical Sciences, 1904, cxxvni, 669 

® Tournal of Medical Research, 1904, xii, 75, Tournal of Experimental Medicine, 
1906, wii, 103 

' Tournal of Ei penmental Medicine 1907, ix, 64 

’ Thesis of the Unnersity of Chicago 1903 

® Boston Medical and Surgical Journal, 1908, ch iii, 729 (literature) 
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tion) all of v,h\d\ aie belie\ed to exert some etiological influence, but it is 
extremely unlikely that these can do more than depress somewhat the 
general resistance of the individual The causative influence of pregnancy 
fs much moie likely akin to that excited by the toxemias of pregnancy, in 
which we now know the Incr fiequently shows degeneiative changes, and 
m the production of which it plays an impoitant, accoidmg to some 
obseiveis the impoitant, pait The actual etiological factoi, howevei, is 
not known, since the disoidei does not oceui moie commonl} than once in 
28,000 pregnancies (Braun) Vaiious knowm infections exei t some etiolog- 
ical influence, thus 10 per cent of the cases occur during secondai> syphilis 
(in which slight laundice is not veiy laie) It is not likely, as has been 
contended, that the lesions in the liver aie piovoked by the meicury used to 
tieat the syphilis, since syphilis and the prolonged use of inei cm y are len 
common, and acute yellow atiophy is veiy lare, but the fact that mercui> 
may increase autolysis^ may not be without significance in this connection 
Veszpremi and Kamtz^ believe that the lesions in the hvei arc due solely to 
the toxins of S-pitochwie 'palhda, and that m a case studied by them the 
toxins w'eie produced m excess by the enormous numbers of what the'^ 
beliece to be eery virulent spirochsetes m the skin of the patient Vaiious 
pyogenic infections (septicopyffiiriia, osteomyelitis, erysipelas, etc ), typhoid 
fever, malaria, diphtheria, etc, hare antedated the liver disorder Micro- 
organisms, especially the colon bacillus and pyococci, hare been found in 
some cases, but being absent in most cases, it is difficult to beliere that tlle^ 
possess etiological significance, they are probably only secondary invaders 
Bacterial toxins of unknowm nature and unknowm source have also been 
postulated, but definite proof is not forthcoming Etiological significance 
IS also attributed to certain non-bacterial poisons, such as alcohol, ptomains, 
chloroform, phosphorus, etc Chloroform is of undoubted significance, 
being responsible for the cases of so-called delajed chloroform poisoning® 
Phosphorus gnes use to a somewhat analogous condition, but the lesions 
in the liver are not alike in the two disordeis Similai phenomena may 
develop m the couise of othei diseases of the Inei, such as adranced 
passne congestion, cirihosis, cholangitis, etc All of the foiegoing leads 
inevitably to the conclusion that the designation acute 'yellow atiophy, as 
well as ictems grans, comprises a senes of duerse disordeis that exhibit 
moie oi less superficial resemblance We aie now’ able to separate some 
of the cases fiom the main group, such as those due to syphilis, septico- 
pyiemia, prieiperal eclampsia, phosphorus poisoning, delayed chloroform 

poisoning, etc , but the definite etiological factor of the raaror moiip still 
eludes us j o i 


Pathology —The hrer is much reduced in size and weight, being often 
one-half or one-thiid that of the noimal (800 to 500 giams or less) The 
ledviction in size is usually uniform, although occasionally more marked in 
the left lobe (possible site of beginning of the process), in other cases, there 
IS more or less irregularity, due to varying grades of the destructive process 
or to attempts at compensatory hyperplasia The organ is flaccid and has 
so lost Its normal elasticity and resistance that it may be folded or bent upon 


‘ See Eclsall in this work, rol j, 126 

= Si/pfeths, 1907, Ixxmiu, 35 (literature) 

Consult \Aells, Archives of Internal Medicine, 1008, j, 589 (literature) 
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itself, the capsule is ’nnnkled, obMousl) too laige foi the reduced organ, 
and if not thickened show s the hvei to be greenish yellow, sometimes dirty 
dark grayish m color, iMth scattered areas more reddish or reddish bioiin in 
color , often small subserous foci of hemorrhage are also ^ isible On section- 
ing the Iner it is found to be dense and resistant, the section surface is 
mottled — yellowish or yelloiMsh-ied areas ol varying size and configuration 
liter nating and more oi less gradually merging the one into the othei The 
yellov ish coloration is due chiefly, if not entirely , to bilirubin rathei than to 
fatty alterations (the fat content is usually not inei eased, and may be dimin- 
ished), the reddish areas seem to be an advanced stage of the yellow, and 
to be more numerous or laigei the longer the patient lives The lobulai 
markings aie usually obscured — more so in the reddish areas (m which they 
may be not at all discernible) than in the yelloivish areas, and the entire 
section surface appears opaque Examination of the fiesh liver tissue 
(scrapings of the section surface) leveals neciotic liver cells, eiythrocytes, 
leukocytes, leucin, tyrosin, and \anthin 

Histologically the appearances vary with the stage of the disease There 
IS intense and widespread (not focal) destruction of the liver cells, which 
usually begins at the peiipheiy and spreads to the centre of the lobules, 
early the cells are somewhat swollen and roundish in outline, but they soon 
become pale and granular, lose their outline, shiink, and stain poorly and 
diffusely, and the nuclei become obscured or dissolved Usually they exhibit 
a yellovish color (staining vith bihiubm) Ultimately the cells disappear, 
apparently in consequence of autolysis, and lea\e behind the supporting 
fiamework of the hvei, granular debus, and endothelium of the capillaries 
(the reddish aieas on macroscopic inspection) So extreme may be the 
destruction of the liver cells that the microscopic section can scarcely be 
recognized as liver tissue Early in some cases there is more or less fatty 
alteration of the hvei cells, but this is not a conspicuous feature of all cases, 
hemorrhage into the areas of degenerated cells is not uncommon The cells 
lining the small bile ducts are usually hyperplastic, and later not infrequently 
more or less necrotic, in consequence of desquamation they may lead to 
obstruction of the ducts and participate m the production of jaundice The 
interlobular connective tissue usually shov s more or less oedema and round- 
cell infiltration, vhich may advance into the lobules and even reach the 
regions about the capillaries Should the disorder be more or less protracted, 
a variable amount of new connective tissue is formed 

In some especially protracted cases there are conspicuous evidences of 
attempts at regeneration (compensatory hyperplasia) of the liver cells 
Large, more or less rounded, non-pigmented cells, vithout fat and vith 
multiple nuclei, arranged in solid columns (analogous to the pnmitne 
tubular liver), are found amidst the collapsed fibrillovascular framevork 
of certain lobules, or penetrating areas of granular debris, pseudobihary 
canaheuh derived from the liver cells as well as the smallei bile ducts, also 
are often conspicuous 

All the organs are more or less bile-stained The spleen is soft, and is 
slightly or moderately, but not extremely, enlarged m about two-thirds of 
the cases The kidneys are enlarged, softened, pale, opaque, and often 
reveal small foci of hemorrhage, cloudy sv elhng, and fatty changes The 

^ Consult McCallum, lohns Hopkins Hospital Reports, 1903, x, 375 (literature) 
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heart also is swollen, softened, pale, and opaque (parenchymatous and 
fatty det'eneration) The gastro-intestinal tract shows the lesions of catarrhal 
inflammation Small hemorrhages are found beneath the skin and the 
various seious membianes (pleura, pcricaidium, peritoneum, meninges) 
and mucous membranes (gastro-mtcstmal, lespiratoiy, gemto-mmary tract), 
and are doubtless attiibutable to toxic changes m the blood and blood- 
vessels Hemorihages may occui also in the biain, and degenerative changes 
may be seen m the spinal cord The blood itself is more fluid than noi- 
mall>, coagulates vith difeculty, and readily stains the endothelium and 
adiacent tissues 

Studies of the cliemistiy of the liver by A E Taylor,' Wells," and others 
show that not only is the fat content not increased, but that it may be actually 
diminished , this especially serves to distinguish (he disordci from phosphorus 
poisoning, of which fatty changes constitute a conspicuous featuic — 30 per 
cent , as contrasted vith 5 per cent in acute yellow atrophy Furthermoie, 
in phosphorus poisoning the Inei is enlaiged, as a lule, wheieas in acute 
yellow atrophy it is usually lessened in sive 

Pathogenesis — Theie aic scieral conspicuous features of acute yellow' 
atrophy that endow' it w'lth special chaiacteristics the lapid and marked 
reduction in size of a large solid oigan, the speedy absoiption of much of 
the necrotic cellular debus (in contiast to othci foims of necrosis), and the 
appearance m the urine of leiicin, t^ rosin, and other amino-acids, products 
of destructn e protein metabolism that do not occui in health These seem 
unquestionably to point to the actiyity of some poison, ynulent in nature 
and possessing a special affinity foi the hyer, upon w Inch it acts w idely and 
intensely The source, nature, and exact mode of action of tins poison are 
not defimtel}' known 

F W White supports the yiew', oiiginally adyanced by Flexner, that the 
process is autolytic m nature, and that it is bi ought about by some poison 
having a specific action on the liver cells whose life it destioys without 
iniuring the pioteolytic feiraents they contain, whence autodigestion ensues 
The leucin and t'^'rosin result paitly fiom autolysis of the liver, and paitly 
from non-conversion into urea of leucm and tyrosin formed elsewheie 
Other evidence of this autoh sis is found in the albiimmose (decomposing 
protein) and punn bodies (destruction of nuclein) sometimes encounteied 
in the mine The reduction in the excretion of uiea and the increased 
excretion of ammonia are intei pi etable as effoits on the part of natuie to 
neutralize increased acidosis, whence the process may be looked upon as 
an acid intoxication White believes that the chief symptoms of the seveie 
intoxication are due largely to the damage done to the functions of the liver, 
and that the special poisonous substances are probably (1) Nitrogenous 
antecedents of urea, (2) certain products of decomposition m the bowel 
which are normally deprived of then toxic pow'er in passing thiough the 
hvei, and (3) decomposition products of the destioyed hvei tissue, and that 
this yew' is borne out by obseivation of othei seveie diseases of the Iner in 
W'hich little or no laundice occurs 

The jaundice is due to obstiuction of the small biliary ducts by sw'ollen 
and desquamated epithelial cells and by pressuie fiom w'lthout exerted 

' Journal of Medical Research, 1902, in, 424 

^ Journal of Experimental Medicine, 1907, ix, 627 
VOL V— 46 



722 


DISEASES OF THE ALIMENTARY TRACT 


by swollen and necrotic liver cells, it is contributed to by destruction of 
erythrocytes and the formation of bile thrombi The presence ol bilirubin 
in the blood and the urine suggests that there is no suppression of the bile- 
formmg function of the liver 

Symptoms —The initial symptoms are those of gastro-intestinal catarrh, 
soon (one to four days) folloived by 3dundice, these may last a variable period, 
usually five to seven days, but sometimes several w eeks Dm mg this period 
the disorder is usually looked upon as ordinary catarrhal jaundice (cholan- 
gitis), and as a matter of fact theie is little if anything to suggest the more 
serious disorder The patient complains of malaise, perhaps fugitive neuro- 
muscular pains, poor appetite, coated tongue, occasional vomiting, constipa- 
tion, etc , there is usually moderate jaundice and bile-pigment m the urine 
Soon, howmver, the graver symptoms supervene The jaundice deepens, 
becoming dark yelloivish or bronze-like, slightly gieenish (in rare, extremely 
rapid cases jaundice may be absent), severe nausea and vomiting set m 
and are often associated ivith hiematemesis, diarrhoea may supervene, and 
grave nervous symptoms ensue — headache, mental confusion, hebetude, and 
restlessness, soon followed by a noisy delirium, and later coma and peihaps 
convulsions Hemorrhages (disordered nutrition of the vessel ivalls and 
haemolytic action of bile salts on the erythrocytes) occur beneath the skin 
and into and from divers mucous membranes (intestines, uiinary tract, 
respiratory tract, genital tract, retina, and most commonly the stomach), 
abortion may occur in pregnant women Soon the patient passes into a 
profound typhoid state There may be slight fever (pyococcic infection^), but 
usually the temperature is below normal (until shortly before death, w^hen 
there may be an agonal rise) , the pulse becomes rapid, feeble, and of low 
tension, the respirations become accelerated and irregular, the pupils dilate 
(said to be important, diagnostically), the tongue becomes dry, furred, and 
tremulous, sordes collect on the teeth and gums, and there are fibrillary 
twntchings of the muscles, etc 

The liver in some cases is found slightly or moderately enlarged m the early 
days of the disorder, this may be due to preexisting disease (as cirrhosis), 
but rarely it seems to be a part of the acute yellow' atrophy itself Soon, how'- 
ever, the liver dulness diminishes rapidly in extent, until it may be entirely 
absent or constitute a small area in the axillary region, this is due to reduc- 
tion in the size of the liver and to the fact that the small flabby liver falls 
aw'av from the anterior abdominal w'all and is replaced by the intestine 
Death may occur before the liver lessens in size The region of the liver 
maj' be tender on pressure Slight or moderate enlargement of the spleen 
may be made out in about tw'O-thirds of the cases, in the event of unusual 
hemorrhage or diarrhoea the spleen iisuallv remains small 

The faeces, as a rule, are daik and offensive The dark color in the early 
stages IS that of normal faeces, that of the feces late in the disease is probably 
due m pait at least to contained blood, which obscuies the paucity of 
the bile, since very little if any bile probably enters the intestine in the 
advanced stages of most cases The stools may be light colored, especially 
if there be diarrhoea 

The urine, as a rule, is lessened in amount, of increased specific gravity, 
of increased acidity, and high colored (bile pigment and excess of urobilin), 
it usually contains a small amount of albumin, and h) aline, granular, fatty, 
and epithelial tube casts The highly significant changes consist in the 
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presence of leucin, tyrosin, and the other aroino-acids (largely the result of 
auto-digestion of the liver), sarcolactic, diacetic, and other fatty acids 
(lactic, acetic, butyric, and succinic), marked reduction in the amount of 
urea with an associated increase in the amount of ammonia and other nitro- 
genous substances Sugar is rarely found (it is much moie common in 
phosphorus poisoning) The amount of leucin and tyiosin found in the 
urine, of course, is no index of the amount formed in the body (in the liver 
and elsewhere), since both substances are comparatively insoluble, and 
despite considerable elimination, considerable of both substances may be 
found in the liver after death 

Examination of the blood often reveals a noimal or an increased numbei 
of ery throcytes (usually attributed to concentration of the blood, although 
Grawitz and von Jaksch found the weight of the dried blood to be not 
above the noimal), a moderate leukocytosis (up to 16,000) and a moderate 
reduction of the hsemoglobin (60 to 80 per cent) Bile pigments also may be 
found 

Occasionally there may be ascites, Tileston,^ recently reporting a case, 
has collected seven otheis from the literature, he attributes the ascites to 
changes m the circulation analogous to those accountable for the ascites of 
cirrhosis, it has also been attributed to a concurrent nephiitis (Schoppler) 
and to poital obstruction the result of widespread destruction of the hepatic 
parenchyma (Marchand) Vaiious cutaneous eruptions in addition to 
hemorrhage (erythema, herpes, etc ), swelling of the joints, etc , are also 
occasionally observed 

Diagnosis — In the eaily stages there is scarcely anything to distinguish 
the cases from the moie innocuous catarrhal jaundice, although jaundice 
and an enlarged and tender liver in a pregnant woman are of portentous 
significance Careful studies of the urine, especially in piegnant women, 
and in cases of mild jaundice, and the detection of significant urinary 
changes, especially the evidences of an acid intoxication, should enable 
us to recognize the antecedent conditions and perhaps wmrd off the more 
serious later stages The development of nervous symptoms in any case 
of jaundice should always awmken suspicion "VNdien fully developed, jaun- 
dice, vomiting, delirium (and other cerebral symptoms), lessening in the size 
of the liver, and the presence of leucin and tyrosin in the urine are unmis- 
takable The presence of leucin and tyrosin in the urine, however, is not 
unequivocal, since both substances may be found m small amounts in the 
urine in diseases in no way related to acute yellow^ atrophy, such as afebrile 
jaundice with slight enlargement of the Iner, leukaemia, erysipelas, typhoid 
fever, etc , and lessening in the size of the liver may be missed in those 
cases in which there was antecedent cirrhosis (with a small liver), or W'hen 
the liver is bound to the abdominal wall by adhesions 
Phosphoius poisoning may be excluded by the absence of a history of the 
ingestion of phosphorus (not always trustworthy), the latter development 
of jaundice (wkich in phosphorus poisoning usually supervenes after a day 
or two of symptoms referable to disordered stomach), decrease in the size 
of the hver (wEich usually remains enlarged in phosphorus poisoning), the 
more severe nervous symptoms, and the constant occuirence and larger 
amounts of leucin and tyrosin Biliary cirrhosis may be excluded by the 

‘ Bos/on Medical and Surgical Journal, 1908, clvin, 510 
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presence of an enlarged In ei with jaundice and fe\ er, the absence of leucin 
and tyrosm from the urine, and the longer and more chronic course 

Prognosis — The disease runs a somewhat variable course In a 
majority of the cases death ensues before the fourteenth day, almost one- 
half of the cases terminate fatally m from the fifth to the tenth day, a few 
cases become chronic, and may last upward of four to six to eight weeks, 
rarel}, but apparently undoubtedly, reco\ery may ensue, m vliich event 
the disorder is of much protracted course Death before the fifth day is 
uncommon, except m pregnant women The prognosis is extremely un- 
favorable, virtually fatal, the rare recovery seiving rather to accentuate the 
ordinary course of the disease than to hold out hope of recoveiy m any 
particular case The prognosis is especially bad m pregnant women, also in 
all cases, the moie violent in nature and theeailier the onset of the neivous 
symptoms, m the event of serious renal complications, such as oliguria, 
albuminuria, casts, decrease in nitrogen excietion (evidences of toxic leten- 
tion or acid intoxication), and m cases with severe hemorrhages Virtually 
the prognosis depends upon the severity and length of the second stage of 
the disease, rarely this lasts more than two or at the most three days, should 
the symptoms be mild or abate, hope of ultimate recovery may be entei- 
tamed, but usually under these circumstances the disorder becomes chronic 
and the patient eventually dies The possibility of recovery, however, 
cannot be denied Formerly, in the event of recovery the diagnosis was 
held to have been wrong, but one can conceive that the autolytic process may 
stop short of complete destruction of the liver, and recently the postmortem 
study of protracted cases has repeatedly revealed more or less extensive 
repair, amounting to as much as one half or two-thirds of the liver substance 
and a number of cases of recovery (20 to 30, White) have now been reported 
Although this eventuality cannot be denied, unhappily it is unlikely m the 
individual case 

Treatment — The extraoidmaiy mortality shons the futility of our thera- 
peutic endeavors, nor can we hope for improvement until time and research 
shall have disclosed the cause Perhaps efforts to prevent or limit the 
formation of gastro-intestinal toxins and to favor their elimination might 
lessen the mortality Perhaps it is too much to expect that we should view 
every case of jaundice as likely to eventuate m acute atrophy, but jaundice 
in a pregnant woman is assuredly a serious disorder, and should be looked 
upon as a possible forerunner of acute yellow atrophy It is wise m all 
cases of jaundice in pregnant women (as nell as m all cases of so-called 
catarrhal jaundice) to study the urine for evidences of acid intoxication and 
destructne protein metabolism, and, should these be found, to institute 
the appropriate treatment Furthermore, m view of the similarity of the 
hepatic lesions in acute yellow atrophy, puerperal eclampsia, and delayed 
chloroform poisoning, chloroform and chloral should be used much more 
cautiously m pregnant women, especially m treating convulsions, than has 
been the custom in the past 

In the early stages the patient should be confined to bed Milk is the 
best food, and should be diluted with some alkaline mineral nater, cereals 
and other carbohydrates may be given in considerable amounts, since they 
are likely to prevent or limit the acid intoxication The bowels should be 
opened freely and repeatedly, with a new to remove all noxious matters 
from the intestine, as n ell as material from n Inch toxic substances may be 
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formed calomel and the saline cathaitics seem the best Insistence should 
be hud upon the drinking of large amounts of r\ater, any goodAvater amU 
suffice, but an alkaline mineral AAatei is probably prefeiable The w'ater, 
bung absorbed AAith noxious materials from the intestinal tract, serves to 
dilute them and doubtless render them less haimful to the liA'er, and by 
occasioning diuresis serves to proiuote elimination Alkaline diuretics may 
be added to the Avatei or given othenvise, and should seiA^e to promote the 
diuresis and counteract the acid intoxication, sodium bicarbonate also 
might prove efficacious in the last mentioned particular The more stimu- 
lating diuretics, such as caffeine, theobromine (and its deiivatiA'es), sparteine, 
etc , probably haAc a more limited applicability, but may prove serviceable 
in some cases Enteroclysis and hypodermoclysis may be resorted to Avith 
the same object m vicaa Intestinal antiseptics are indicated theoretically, 
but since most of them effect very little intestinal antisepsis, they are of 
doubtful utility, probably they do no harm, so that one may use /?-naphthol, 
salol, salicylic acid preparations, etc 

The guiding principles in the treatment of the second stage of the disease 
are similar to those of the first — to prevent or limit the formation and to 
promote the elimination of toxins The measures mentioned should be 
continued, and free catharsis and free diuresis must be maintained, otheriAise 
the treatment is purely sjrmptomatic Stimulants, such as alcohol, strjmh- 
nine, and digitalis are useful for the general vital depression and collapse, 
an ice-cap to the head, the bromides internally, and a aa arm bath or sponge, 
or a small amount of morphine (-^ to gram) or of cocaine (■g- grain) hypo- 
dermically, may control the restlessness and delirium, Avarm applications 
to the abdomen, and cocaine, dilute hj'drocyanic acid, bismuth, and carbolic 
acid, or small amounts of champagne, etc , may control the vomiting 


CONGESTION OF THE LIVER 

The liver, being a large organ well endowed with bloodA'essels and inter- 
posed between the portal circulation and a laige area of the systemic venous 
circulation opening almost directly into the heart, is natuially responsn^e 
to vaiiations in the mfloAv of portal blood, on the one hand, and the outfloAA 
of the general systemic venous blood, on the other hand, to these must also 
be added its lesponsiveness, m common with other organs of the body, to the 
supply of arterial blood The amount of blood contained AAithin the liA'ei, 
therefore, is subject to wide variations in health, and it varies also in disease 
Avith the factors upon Avhich it is dependent That the liver is capable of 
accommodating an extraordinary amount of blood is obvious from the gieat 
size it often attains Avhen congested, and the very maiked reduction in size 
that may follow relief of the factors proAmking the congestion (such as 
gastro-mtestinal hemorrhage, improvement in chronic heart or lung disease, 
etc ) The increased amount of blood, that is, the congestion oi hjmersemia 
of the liver, may be due to increased inflow or impeded outflow of the blood— 
Avhence Ave may distinguish an active and a passwe congestion, but neither 
can be looked upon as a disease entity, since in both the amount of blood 
m the liver is determined by diseased conditions outside the organ The 
one is kygely toxic m nature and usually gastro-intestinal m origin, the 
other IS largely mechanical m nature and usually cardiac in origin 
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Active Congestion of the Liver — Etiology — Active congestion of the 
In^er may result from an excess of blood from the portal vein or the hepatic 
artery , the portal vein is the more important factor This active congestion 
develops under a variety of circumstances (1) It occurs as a physiological 
process during digestion, ivhen the amount of blood carried to the liver by 
the portal vein is increased, lessening and finally subsiding as digestion 
proceeds to its completion This normal periodic flow and ebb of blood may 
be disturbed and the congestion exaggerated oi unduly prolonged by exces- 
sive eating and drinking, by the use of irritating food, and by the excessive 
use of alcohol — all of i\hich materially increase the functional demands 
upon the liver To these factors must also be added the sedentaiy mode of 
hie, the lack of exercise, and the obesity common in these subjects, ■which 
together with the usual impeded breathing compromises the freedom of 
the circulation in the liver (2) Various poisons, some endogenous, some 
exogenous, may be earned to the liver by the portal vein and provoke 
acute congestion Theie is little doubt that many autogenic intestinal 
poisons, carried to the liver by the portal vein, provoke acute congestion, 
and that the repeated or long-continued action of these, especially those 
associated with chronic alcoholism, ultimately leads to cirrhosis Certain 
exogenous poisons, which being ingested may reach the liver by the portal 
circulation, may also set up active congestion of the liver, such as ptomams 
and other irritant poisons ingested preformed with the food, a single large 
dose of alcohol (occasional debauch) oi other similar irritant, arsenic, 
phosphorus, and other mineral poisons, and the toxic products of ceitain 
infections that hav^e an important if not their chief seat in the gastro-mtes- 
tinal tract, such as dysentery, gastro-enteritis, typhoid fever, yellow fever, 
etc (3) Active congestion of the livei may also result from the action of the 
toxins of certain infections that may reach the liver by way of the general 
circulation, such as malaria, pyococcic infections, typhoid fever, yellow 
fever, influenza, etc In some of these infections the poison may reach the 
liver by way of the portal and the general circulation (4) There is a group 
of cases presumably of active congestion of the liver attributed by men of 
experience, such as Cantlie and others, to the influence of “cold ” These 
cases are extiemely rare, if they occur at all in tempeiate zones, but they 
are said to be veiy common m the tropics where they are spoken of as 
“a chill upon the liver,” “tropical hver ” Perhaps, however, the chill is 
evidence of infection already accomplished, and not itself of etiological 
moment (5) Since the physiological flow and ebb of the blood into the 
liver is doubtless controlled by the nervous system, and since irritation of 
the medulla (Bernard’s) may cause hj-percemia of the liver (associated with 
glycosuria), it has been supposed, but on thread-like grounds, that reflex 
neurotic (vasomotor) disturbances, such as are associated with menstruation, 
suppressed menstruation, the climacteric, disease of the female genitalia, etc , 
may lead to active hyperaemia of the liver, certain evidence of this, hon ever, 
IS wanting 

It IS obvious that many of the aforementioned factors are the causes also 
of inflammation and of degenerative changes in the hver, and as a matter of 
fact it is difficult in many cases to separate the one condition from the other, 
indeed, in some cases they are combined Degenerative changes are very 
common in all toxmmias, and are not uncommonly associated with conges- 
tion, and congestion itself is an early stage of inflammatory conditions In 
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many cases, therefore, the resulting changes m the liver represent mere 
gradations of the one process, which, depending upon the seventy and viru- 
lence of the operating cause, in the one case ceases at congestion and sub- 
sides, and in the other progresses to inflammation 
Pathology —The liver piesents the oidinary appearances of active con- 
gestion (which, hovever, after death are ill marked), it is enlarged, swollen, 
and contains an increased amount of blood, whence it is somewhat dark 
reddish or reddish brovn in coloi, and it diips blood on section Micro- 
scopically there is dilatation of the capillaries and small vessels of the capsule 
oi Ghsson, often there is parenchymatous and sometimes fatty degeneration, 
occasionally pigmentation of the liver cells Rarely there is swelling, oedema, 
congestion, and proliferation of the bihaiy ducts 
Symptoms — The symptoms are rarely unequivocal Most of the cases 
follow or are associated with dietetic indiscretions, and the symptoms are 


largely those of disturbances of digestion, which in general partake of the 
complex popularly designated “biliousness ” In consequence of an excess 
of food or too much alcohol, excessive demands are made upon the liver , 
the r\ heels of catabolism become clogged and the drains of excretion more 
or less plugged, the blood becomes surcharged with partially detoxified 
protein substances and effete material, and a “bilious,” “hthaemic,” or 
“gouty” attack supervenes The appetite is poor, temporarily lost, the 
sight or thought of food often exciting disgust, there is a bad taste m 
the mouth and the tongue is furred, there is epigastric distress, which 
sometimes amounts to actual pain, and is usually aggravated by taking 
food, nausea is common and vomiting may supervene, there is often dis- 
comfort and sometimes actual pain in the region of the In er, which rarely 
IS referied to the right shoulder and scapula, increased by deep breathing, 
sudden movement, and lying on the side, usually there is constipation 
and the stools may be light colored, but there may be a transitory attack 
of diarrhoea The patient’s general feelings are often inexpressibly dis- 
tressing, there is general malaise, headache, sometimes vertigo, a feeling 
of nervousness with unrefreshing sleep, irritability, mental depression, etc 
Occasionally there is slight jaundice, more often there is a peculiar sallow- 
ness to the face and the general integument The liver is found enlarged and 
tender, but the enlargement is not marked The urine is commonly con- 
centrated, of increased specific gravity, and deposits an abundant sediment 
of urates and uric acid, occasionally there is a transitoiy (toxic) albuminuria 
Bile pigments are present in the event of jaundice The disorder is usually 
afebrile, although now and then there may be a rise m temperature to 100° F 
or thereabouts (in which event the disorder should be viewed as having 
progressed to acute parenchymatous hepatitis) 

In another class of cases, those met with m infections, such as dysentery, 
etc , the constitutional symptoms are the more marked, slight or moderate 
fever is usually present (progression to acute hepatitis), and the local gastro- 
intestinal symptoms are more or less m abeyance, but become aggravated 
during digestion The liver is enlarged and tender 

lagnosis The diagnosis is usually apparent from the etiological factors, 
le general disturbances of the gastro-intestinal tract, the slight jaundice, and 
enlargement and tenderness of the liver, by no means of minor diagnostic 
unpoitance is recurrence of attacks m a person of known ill-chosen habits 
0 eating and drinking The diagnostic difficulties consist in determining 
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•whether or not to the congestion permanent damage to the liver tissue 
has been added With lecuuenceot attacks, their increasing duiation, and 
lessening intervals, this becomes the more likely, the less the enlargement 
of the hvei and the quickei it subsides (oi returns to the normal), the more 
is permanent damage unlikely In the more acute cases encountered 
in infections aggiavation of the constitutional symptoms, togethei vith 
enlargement and tenderness of the Iivei, usually suffice for diagnosis In 
these cases there are usually parenchymatous changes in addition to the 
congestion 

Prognosis — The disorder rarely lasts more than three or four days, some- 
times a week It is not dangerous in itself, but acquires its impoitance 
because of its etiological factors (especially alcohol) and its fieqiient recur- 
rence in the indiscrete, in those that persist in the use of alcohol, in whom 
it is likely to eventuate in cirrhosis, and in those continuously exposed to 
other etiological factors, such as malaria, dysenteiy, etc , in the tiopics, in 
whom freedom from recurrences can only be obtained by removal to tem- 
peiate zones (freedom from etiological causes) 

Treatment — There is reason to believe that in those who eat and drink 
too much and lead a sedentary life, in the gouty, those of plethoric habit, 
and those formerly the subjects of clnronic malaria, dysentery, etc , in the 
tropics, prophylactic measuies may serve to waid off attacks, at least recur- 
rences, of acute congestion of the liver, and it is by no means unlikely that 
appiopnate energetic treatment undertaken early in cases of what cannot 
be called other than acute congestion would often prevent the later develop- 
ment of cirrhosis 

Obviously those factors known to provoke an attack of acute conges- 
tion should be avoided, and one should cultivate abstemious habits The 
food should be moderate in amount and easily digested, highly seasoned 
articles should be avoided, alcohol should be omitted altogether or taken only 
occasionally as whisky in small amounts, well diluted, and with the meals 
The body, especially the abdomen and back of the neck, should be protected 
from tlie action of “cold,” by day as ■well as by night Constipation should 
be overcome, preferably by laxative foods, an occasional mercurial purge, 
and the saline cathartics The too common sedentary life should be at least 
partially replaced by activity, and the cultivation of that optimistic spirit that 
sees joyousness in many things in life and conduces to hearty laughter 

When the attack has developed the patient should go to bed and be kept 
there until convalescence is complete The guiding principle should be to 
reduce the functional demands upon the liver, to eliminate all factors that 
might provoke or add to its congestion, and to reduce any existing intestinal 
eataiTh These objects are best achieved by dietary' regulations The diet 
should be minimal in amount and absolutely unirritating, in general it 
should consist exclusively of milk, which should be given at stated (rather 
long) intervals, and i\ell diluted "with lime-water, Vichy or other alkaline 
water Whey, junket, albumin water, strained broths (-without seasoning), 
barley w ater, calf’s foot jelly, etc , may be given later, and, indeed, early to 
those that seriously object to or are inconvenienced by the milk Gradu- 
ally the diet ma> be augmented, at first by the addition of cereals, and then 
meat, etc Alcohol must be absolutely interdicted Plain or alkaline iiater 
should be given in large amounts throughout 

The congestion of the h\er and the intestinal catarrh are favorably influ- 
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enced by fiee puigation, ylncb is best promoted by saline cathartics They 
should be given in quantity sufficient to secine free watery e^acuatlons 
The use of mercuiial purges and similar cholagogues m the eaily stage of the 
disoidei IS ill advised, since they tend to increase the congestion of an already 
congested oigan that requires rest, but later they aie of undoubted benefit 
in stimulating the sluggish liver Calomel, blue mass, ihubaib, podophylhn, 
colocynth, lalap, etc , will be found quite efficacious, but care should be 
taken that the patient does not become habituated to their use 
Ammonium chloride (20 giains thrice daily) has long enjoyed a reputation 
in the relief of disordeis of the liver, it is m evtensive use by physicians m the 
tiopics, and is believed to contiol the congestion and prevent inflammation 
of the liver, to relieve the intestinal catarrh, and to promote the elimination 
(by diuresis) of letained y aste products (urea, uric acid, etc ) It may be 
given in the early stages, when it should be combined with the alkalies 
(alkaline waters, sodium bicarbonate, etc), or later, when it may be com- 
bined w'lth nitroliydrochloi ic acid (highly extolled m hepatic torpidity), 
mix lomica, or strychnine, and a bitter tonic (gentian, columba, quassia, 
etc ) The distressing gastric irritability of the early stage of some cases 
may be controlled by sodium bicarbonate, bismuth subnitrate, and carbolic 
acid or cieosote Intestinal antiseptics may be useful /?-naphthol, bismuth, 
resorcin, salol, etc 


Local measures, such as leeches, cold compresses, etc , sometimes relieie 
the local discomfort, and are believed by some observers to lessen the con- 
gestion of the liver Attempts to achieve the last-mentioned object have 
been made by the application of leeches about the anus (a copious hemor- 
rhage has been followed by marked reduction m the size of the livei), and by 
the direct aspiration of blood from the livei with a hollow needle, two oi 
three punctures are sometimes necessary m ordei to find a vein of sufficient 
size to permit the free flow of blood The dangeis attending the piocedure 
are sufficiently obvious, and it is difficult to conceive the cncumstances m 
wdneh it might be justifiable, but Canthe, wdio has practised it repeatedly, 
believes that the chief danger (of puncturing the inferior vena cava) is obvi- 
ated by the use of a needle not more than three and one-half inches long, 
but in addition he sees no special dangei or objection to the opeiation m the 
oozing of blood from the puncture m the liver into the peritoneal cavity — 
the possibility of which w'ould make many of us pause 
Those subject to recurrences of congestion of the liver are much benefited 
by treatmeht at some of the well-knowm spas, such as Cailsbad, Marienbad, 
Vichy Ems, etc , where, in addition to legulation of the diet and free purga- 
lon, the patients are removed from business cares and wmiiies, subjected 
o the psychic influences of new scenes and modes of life, and stimulated 
y the sight of other sufferers like themselves improving Many of the 
wa ers of our own country, such as Saratoga, etc , are equally efficacious, 
11 there is little if any contiol of the patient at the resorts, and the acces- 
sones are largely w'anting 

assive Congestion of the Liver — Etiology — Passive congestion of the 
ner is due to factors that impede the efferent circulation of the blood, 
ese are largely mechanical in nature and cardiac in origin (whence the 
Mwth The disorder occurs (1) In failure of the heart, 

Intp OJ" chronic, it is most common as well as most advanced m the 

ages of mitral valve disease (especially mitral stenosis) with consecu- 
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tive tricuspid insufficiency, but it is found also in piimaiy tricuspid disease, 
in advanced aortic valve disease (with secondary mitial and tricuspid 
disorder), myocardial weakening with dilatation, pericardial adhesions, etc 
(2) It occurs also in the advanced stages of such diseases oi the lungs as 
cause increased ivork of the right side of the heart and ultimately lead to 
its failure, such as emphysema, chronic bronchitis, asthma, chronic inter- 
stitial pneumonitis, chronic adhesive pleuritis, and compression of the lungs 
(by pleural exudates, mediastinal tumors, aneurisms, etc ) (3) It may 

result also from local factors that obstruct the circulation about the junction 
of the hepatic veins and the inferior vena cava, of rvhich the most important 
are kyphosis and scoliosis, tumors, hydatid cysts, gummas, etc , of the In er, 
inflammatory bands and adhesions, and kmkmg of the hepatic veins or the 
inferior vena cava by a displaced heart or a large pleural or peritoneal 
effusion 

Pathology — Study of passively congested livers shows that they may be 
divided into three classes, more or less distinct the one from the othei, but 
representing different stages of the same process (1) The merely congested 
or engorged liver, found in cases of acute or recent heart failure (common 
in the infections, such as pneumonia, typhoid fever, etc ), and m chronic 
valvular disease wutli well-maintained compensation in which death has 
occurred suddenly or after a few days’ illness only, (2) the congested nutmeg 
liver, found in cases of long-standing heart disease with dilatation of the 
right heart and tricuspid insufficiency, in which compensation, although pre- 
cariously maintained, has been on the whole fairly satisfactory, and m rvhicli 
no serious or prolonged failure has oceurred until that which leads to death, 
and (3) the Abiotic nutmeg liver, found also m cases of long-standing heart 
disease wuth dilatation of the right heart and tricuspid insufficiency, in vhich 
one or more severe and prolonged attacks of failure of compensation have 
occuired, during wffiich likely the auricle has suffered especially and, being 
perhaps totally incapacitated, has permitted the full force of the ventricle to 
be transmitted to the hepatic lobules with consequent rupture of the 
venules and capillaries, laceration and destruction of hepatic perenchyma, 
and its repair by new-grown connective tissue (scar tissue) 

The congested liver m the early stages is increased in size, depending upon 
the amount of contained blood, it is firmer and denser, and daik purplish 
or bluish in color On section the liver in the early stages drips blood, 
and presents a moie or less uniformly congested dark bluish or purplish color, 
sometimes slightly mottled wuth lighter areas, in more advanced stages the 
excess of blood is less apparent, and the organ presents the characteristics 
spoken of as the congested nutmeg Iner, the intralobular and sublobular 
venules, being distended and o^erfilled with blood, appear as dark purplish 
or reddish spots (transverse section) or streaks (longitudinal section), which 
are m marked contrast to the pale yellow'ish or w hitish circumferential In er 
cells, the seat of fatty infiltration and biliary pigmentation When of still 
longer duiation, the Iner has decreased m size and may be less than nor- 
mal, it IS firiiier and denser, but still presents the nutmeg appearance, 
about the distmded central ^elns some fine new connective tissue, often 
pigmented, redrash in color, maybe obAious, the hepatic veins are dilated 
and their w alls thSckened and opaque, the adjacent hepatic tissue is atrophic 
and pigmented, and im ading it fine fibrous connective-tissue trabeculm maj 
be detected (fibrqtic nutmeg liver, red atrophy of the liver) The capsule 
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Is sometimes thickened and opaque, especially m the event of ascites, and 
through it the distended subcapsular veins may be apparent In some cases 
there may be a more or less universal perihepatitis, commonly associated 
with peiicarditis and pleuritis (so-called multiple serositis) 

Histologically in the early stages the intialobular venules and capillaries 
are dilated and overfilled with blood, the dilatation extending a variable 
distance toward the periphery of the lobules depending upon the degree and 
duiation of the process The blood content of the capillaries consists not 
infrequently of a disproportionate number of leukocytes, which may be 
interpreted as evidence of stasis of the blood More or less extensive hemor- 
rhage into the centre of the lobules and consequent destruction of the hepatic 
parenchyma is not uncommon, it is found especially in cases of acute heart 
failure and in cases of chronic failuie of compensation terminating in a 
sudden complete breakdoivn The hepatic cells about the central veins 
show a variable degree of atrophy — ^partly a pressure atrophy and partly 
doubtless nutritional, the result of insufficient oxidation In most cases, 
also, there is a considerable accumulation of fat m the liver cells, in some 
cases this is excessive and accounts foi the teim fatty nutmeg hvei , usually, 
also, the cells about the central venules contain more or less pigment derived 
from the hsemoglobin, usually hsematoidin, but also hsemosiderin In con- 
sequence of atrophy of the liver cells the supporting reticulum becomes rela- 
tively increased, and it becomes absolutely increased m consequence of nev - 
growth (replacement fibrosis) This fibrosis is usually most marked about 
the central vein, and it gradually radiates therefrom, following the capil- 
laries, throughout more or less of the lobule The endothelial cells of the 
capillaries are usually swollen, hyperplastic, and somewdiat desquamated, 
which, together ivith the normal absence of connective tissue about the cen- 
tral and sublobular venules, suggests that the neiv fibrous tissue beginning in 
the centre of the lobules owes its origin to the endothelium of the capillaiies, 
some of it, at least, is a replacement fibrosis There is alwmys more or less 
fibrosis about the hepatic veins, which, as a rule, is proportionate to the 
degree and duration of the congestion About the portal veins also some 
fibrosis may now' and then be observed, but this is always minor in grade 
and altogether disproportionate to the fibrosis obsened elsewhere The cap- 
sule is usually thickened, and from this new' connective-tissue trabeculae 
usually invade the liver a variable distance to join the new' perilobular 
connective tissue 

The new-grow th of fibrous tissue has led to its comparison wuth cirrhosis, 
and the term cardiac cirrhosis has been employed But the lesions are in 
no w'ay comparable to those of ordinary cirrhosis The slight fibrosis com- 
mon in the congested nutmeg luer is intimately related to the central and 
sublobular and hepatic veins, it results no doubt from the chronic distention 
“ more marked fibrosis found in the fibrotic nutmeg liver 

is doubtless m large part a replacement or scarring process, to repair de- 
s royed liver parenchyma Such periportal fibrosis as may' occasionally 
occur is purely subsidiary m degree and in importance, and may readily 
e accounted for by the facts that hepatic vein obstruction may lead to 
portal congestion, which m turn sets up chronic intestinal catarrh, that 
le poisons thus induced may be transported by the portal vein to the liver, 
an induce a mild grade of portal cirrhosis , that in many cases of chronic 
ear disease, alcoholism is quite common, and may set up an ordinary 
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cirrhosis, and finally, that many cases of ordinary poital ciirhosis ha\c 
added passne congestion from final heart failure The phenomena should 
be correctly interpreted, the liver m passive congestion rarely presents tlie 
lesions of true cirrhosis 

Much interest attaches to the proper interpretation of the aforementioned 
lesions Of special interest is the idea advanced by Salaman^ that the liver 
acts physiologically as a safety vah e to the heart, and that the various changes 
m structure undergone after prolonged back pressure modify that safety - 
valve action and seriously alter the clinical course of the disease Salaman 
states that the structure of the luer may be aptly compared to that of a 
sponge, and that in consequence of the elasticity of the supporting framework 
as well as of the parenchyma, the organ is capable of considerable expan- 
sion with subsequent recovery of shape, a recovery hastened by the pressure 
of the other abdominal organs He points out also that the position of the 
opening of the hepatic \ems into the inferior vena cava is such that the direct 
line of a back-ward flow from the auricle would be along the line of the veins 
Experimentally Salaman found that at auricular piessure the liver accom- 
modates from one-half to two-thirds of its volume, and at ventricular 
pressure it accommodates its own volume, and that when allowed to recoil, 
the elasticity of the liver carries it back to within one-third of its volume, 
and he believes that doubtless in the body, aided by the mtra-abdominal 
pressure, the liver would at once regain its original volume In recently 
congested livers the capacity to take up fluid was found to be about nor- 
mal or slightly increased and the recoil was lessened, m the congested 
nutmeg liver the capacity to take up fluid was much reduced, while the 
recoil was increased, and m the fibrotic nutmeg liver the capacity to take 
up fluids was still further reduced, -vs hile the recoil was less than m the 
congested nutmeg liver These facts warrant Salaman m deducing (1) 
That under conditions of cardiac stress the liver will draw off a large vol- 
ume of blood from the right auricle, (2) that after a certain time changes 
take place leading to fibrosis which very materially affect the distensibility 
of the liver, (3) rhat the fibrotic process, by increasing the force of the 
In er’s recoil, prevents the use of the latter as a reservoir m which blood may 
accumulate, (4) that m complete compensation there is no engorgement of 
the liver and no back pressure, and (5) that whilst the Iner may be looked 
upon as a sponge-like safety-vah e to the heart, continued use of the safety- 
valve action leads to its own abolition 

The obvious inference is that congestion of the liver m the early stages of 
cardiac failure (whether due to endocardial, myocardial, pericardial, or pul- 
monary disorder) is a compensatory process, that this is especially active 
m acute failure, such as occuis in many infections and in the early stage 
of chronic valvular disease, that not until the liver has been distended to 
and beyond its capacity does oedema ensue, and that with the progress 
of the valvular delect and the giadual loss of the safety-valve action of 
the liver (due to the described lesions), oedema appears more and more 
easily 

Symptoms — ^These consist of (1) those due to the primary cardiac or 
pulmonary disease, and (2) those due more directly to the disorder of the 
liver itself, -which consist of local distiess and gastro-mtestmal phenomena 


* Lancet, 1907, i, 4 



CONGESTION OF THE LIVER 


733 


The seventy of the local subjective symptoms often depends more upon the 
rapidity of the development of the congestion than upon its grade, that is, 
subjective symptoms may be for some time in abeyance if the congestion 
develops slowly, although it may reach a high grade, whereas a less grade 
of congestion, developing rapidly, may occasion considerable distress In 
the one class of cases, then, the manifestations of cardiac failure predomi- 
nate, in another class, phenomena referable to the liver predominate 
(hepatic asystole) 

Chief among the local symptoms are pain and distress or a sense of weight 
and heaviness m the right hypochondiium, aggravated by pressure, motion, 
deep inspiration, and the lateral posture The congestion in the hepatic 
veins leads to congestion also in the portal tributaries, with consequent 
disturbances in digestion poor appetite, epigastric distress, especially after 
eating, flatulence, nausea, constipation, etc Jaundice is a common phenom- 
enon, usually it is slight or moderate in grade, in which even the admixture 
of cyanosis and jaundice lends a very characteristic bluish-green or greenish- 
blue discoloration The jaundice may be due to compression of the biliary 
capillaries and consequent interference with the flow of bile, perhaps more 
commonly to radicular cholangitis, or to the extension of the intestinal 
catarrh to the diverticulum of Vater and the common bile duct, in which 
event the obstruction is raiely complete, that is, some bile appears in the 
stools In raie instances a terminal infection leads to marked increase of 
the jaundice (sometimes associated with mental symptoms, icterus gravis), 
doubtless due to toxic destruction of the hepatic cells Q5dema and ascites 
are common The oedema is usually preceded for some time by enlargement 
of the liver, except in cases in which there is a sudden and severe cardiac col- 
lapse One IS warranted in the assumption that oedema does not supervene 
until the liver has exerted to its utmost its safety-valve action, and that the 
readiness with which oedema appears and disappears is a tolerablv accuiate 
indication of the functional activity of the liver m this respect The ascites 
may be part of a general dropsy and due solely to the factors provoking the 
anasarca, in which event it is likely to be small in amount, proportionate to 
the oedema, or it may be dispioportionate, large in amount, and require 
frequent tappings, m this event it is associated with the fibrotic congested 
liver, or with chronic adhesive peritonitis (perihepatitis) or a more generalized 
peritonitis An acute peritonitis may superv^ene, wuth audible and palpable 
friction 

Examination of the liver reveals it to be enlarged, the size varies from 
time to time, depending upon the condition of the heart The organ may 
be palpable a full hand’s breadth below the costal margin, it is uniformly 
smooth, has a sharp or slightly rounded edge, and is usually more or less 
rader In advanced stages the liver becomes reduced in size (reduction in 

le arnount of blood, cicatrization of connective tissue, atrophy of paren- 
^ even recede beyond the costal arch, so as no longer to be 
pa pable The enlarged liver not infrequently pulsates, the pulsation being 
srsoic in time and truly expansile is more likely to be found in early 

ages, before new-giown fibrous tissue interferes wnth expansion of the organ 
mitf ? t must be distinguished fiom a non-expansile pulsation trans- 
anenr ° contracting hypertrophied heart, by an abdominal 

i ^ enlarged liver causes proportionate displacement and 
P ession or adjacent organs , it may cause collapse of the base of the right 
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lung, with dulness on percussion and feeble or absent breath sounds (i\ Inch 
should not be mistaken for pleural effusion) 

The urine is concentrated, of high specific gravity and high color, it con- 
tains an excess of urobilin, and usually a small amount of albumin The 
albuminuria is proportionate to the cardiac debility, and disappears with 
improvement m the cardiovascular condition 
The gastro-intestmal catarrh, interfering with the digestive and assimi- 
lative processes, leads to impaired nutrition and emaciation, to these are 
further added the consequences of auto-into\ication, provoked by the forma- 
tion of toxic bodies in the intestinal tiact that are not properly detoxified by 
the liver and enter the general circulation, and are not properly eliminated 
by the inefficient (congested) kidneys To this may be attributed the head- 
ache and general nervousness and an aggravation of the dyspnoea, which, 
although due m part to the primaiy card^iac or pulmonary disease, is often, 
also, due in part to auto-intoxication (allied to urmmia) 

Diagnosis — This is usually evident from a knowledge of the primary 
disorder, an enlarged and tender liver, and other evidences of failing cardiac 
compensation The enlarged and congested liver may usually be readily 
distinguished by the fact that its volume changes considerablj^ from time to 
time, which does not obtain m the case of other enlarged liveis, and that 
lessening m the size of the liver is commonly associated with other evidences 
of improved cardiac tone and an increase in the amount of urine Congestion 
may be distinguished from cirrhosis of the liver by evidence of the primary 
cardiac or pulmonary disorder, other evidences of failing heart, a smooth 
liver, the absence of dilated abdominal veins, and by the response to medi- 
cation directed to the condition of the heart, but one must remembei that 
congestion is not uncommon in cirrhosis of the liver, and that the marked 
reduction m the size of cirrhotic liveis is often due to lessening of congestion, 
rather than to atiophy of hepatic parenchyma The smooth surface and 
varying size of the liver, responding to treatment directed to the heart, and 
the absence of cachexia will usually serve to exclude malignant disease, 
absence of the etiological factors (piolonged suppuration, etc ) Avill usually 
exclude amyloid disease, and an examination of the blood, etc , will exclude 
leukaemia 

Prognosis — The prognosis depends altogether upon the primary disorder, 
upon the outlook and the response to tieatment of the provoking cardiac 
disorder To some extent, especially in acute and sudden failure of the heart, 
the congestion of the liver is doubtless a compensatory and more or less 
beneficent process In chronic and advanced cases of heart disease this 
function becomes gradually abolished and the outlook correspondingly bad 
Only the fibrotic nutmeg liver can be said of itself to influence materially 
the prognosis, which, from the very nature of the process, it renders verj' 
gloomy, presaging the fatal termination 

Treatment — ^The treatment is that of the primar^'^ cardiac or pulmonary 
disorder causative of the hepatic congestion , virtually, whatever the primary 
disease, the treatment is that of failing cardiac compensation The patient, 
of course, must be absolutely at rest, so as to reduce the work of the heart 
The diet should be light and nutritious, fluids should be small in amount 
Digitalis IS the sovereign remedy, if care is taken to get a trustworthy 
pr^aration (preferably the infusion, but also the tincture), little cause for 
complaint w ill occur, but from time to time it may seem desirable to supple- 
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ment its action by such other drugs as strophanthus, caffeine, camphor, 
etc The Addison pill, consisting of digitalis, squills, and mercury (calomel 
or blue mass), is valuable in many cases Diuretics, such as theobromine, 
sparteine, the potassium salts, etc , may also be given with hope of benefit 
in many cases Bleeding is often efficacious Later, with improvement in 
the circulation, measures intended to improve the tone of the cardiac muscle 
are useful 

The hepatic congestion itself is also favorably influenced by cathartics, 
especially the saline cathartics, the natural aperient waters, etc , which should 
be given m quantity sufficient to cause fiee watery movements The vege- 
table cathartics also are useful — aloes, rhubarb, podophylhn These are 
especially serviceable in connection r\ itli a relatively dry diet, for several days, 
from time to time Pam in the region of the liver maj’^ be relieved by hot 
compiesses, an ice-bag, etc General nervousness and insomnia are often 
markedly benefited by morphine hypodermically to y-g- gram usually suf- 
fices and IS quite as efficacious as, if not more so than, larger doses Bi omides, 
chloralamide, trional, r eronal, and other hypnotics may be tried from time to 
tune (Edema may require punctures and the use of Southey’s tubes, and 
ascites may require repeated tappings The tapping should not be too long 
delayed if the patient suffers much distress, on the other band, it should not 
be performed too rapidly, nor too much fluid withdrawn, since the removal 
ot the pressure sometimes permits the rapid absorption of toxic substances 
more or less dormant m the system and leads to the speedy development of 
iiriemic manifestations 


PERIHEPATITIS 

Perihepatitis, an inflammation of the peritoneal mv'estment of the liver, 
may be acute or chronic, and localized or diffuse 
Acute PenhepatltlS. — Etiology — ^Acute perihepatitis is almost, if not 
quite, without exception, a secondary disorder Rarely it follows trauma of 
the right side (contusions, fractures of the ribs, etc , w ith or without con- 
tusion or laceration of the liver and its capsule), in the great majority 
of cases, however, the perihepatitis is secondary to disease of the liver 
or adjacent viscera It occurs in association w'lth acute congestion and 
inflammation of the liver (especially in the tropics), it is not uncommon 
in cases of long-standing passive congestion, it occurs m various forms of 
suppuration w ithin the liver , it is associated wuth tubercles, gummas, and 
rapidly growing new-growths of the liv^er that reach to or project beyond the 
surface, it follows inflammatory and ulcerative processes m adjacent organs, 
such as ulceis of the stomach, duodenum, and other parts of the intestine, 
cholecystitis, pancreatitis, appendicitis, etc , m which circumstance the 
esions ultimately often are those of one form of subphrenic abscess, it may 
e part of a general peritonitis, and it may follow disease of the thoracic 
Mscera (pleuritis, pericarditis, etc ) through extension through the diaphragm 
•1 cu e perihepatitis is obviously always the result of infection, the common 
in ec ing agents are the pyogenic cocci (staphylococci and streptococci) , the 

pneumococcus, the colon bacillus, etc 

athology ^The lesions may be localized or diffuse, and fibrinous, sero- 
nnous, or purulent m character Early the peritoneum loses its lustre, and 
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becomes dull and opaque, the vessels become injected, and a small amount of 
serum or serofibrm is thrown out The lesions may not extend be> ond this 
the serum becomes absorbed and the fibrinous exudation undergoes organ- 
ization, with the ultimate formation of filamentous or dense adhesions The 
lesions vary in situation with that of the primary cause in tiaumatic cases 
and those associated wuth vaiious disease? of the livei itseli (abscess, gummas* 
new^-growdhs, etc ), and of the thoiacic oigans, the lesions are most likely 
to be on the anteiosuperior surface of the Iner, and the ultimate adhesions 
bind the liver to the diaphragm and the anterior abdominal wmll, m the cases 
that follow disease of the adjacent abdominal organs the lesions arc most 
likely to be at the contiguous, usually inferior, surface of the In er, in cases 
due to transport of infection from a distance (appendicitis for instance), 
the lesions aie most common on the superioi aspect of the organ, but most 
unlooked-for lesions sometimes occur In other cases the lesions jirogiess 
to suppuration 

Symptoms — ^The important clinical phenomena consist of local pain and 
audible and palpable friction, w’hich are quite similar to the analogous 
pleuritis The pain is often acute and lancinating in chaiacter, it may be 
located anyw^here in the region of the liver, but it is not infrequently referred 
to the margin of the ribs and the epigastrium (fairly ividespiead perihepa- 
titis), or lather high up in the axilla (more localized peiifomtis), and it fre- 
quently radiates to the supraclavicular fossa (said by Canthe to be diag- 
nostic), it is made woise by motion, such as deep inspiiation, or the lateral 
posture, or by passive motion made by the physician The movements of 
the right lower chest are restricted or abolished Palpation reveals local 
tenderness and not infrequently rigidity of the upper abdominal muscles 
on the right side Auscultation may reveal friction wdiich, howmver, is 
often quite localized and very fleeting, larely it may be palpated Some- 
times there is slight or moderate fever, there may be a short, hacking, 
diy cough sometimes set up by manipulations of the liver Hiccough 
(suggesting involvement of the diaphragm) is not uncommon, and may be 
severe Nausea and vomiting may occui in case the stomach, duodenum, 
or gall-bladder be implicated in the inflammation Occasionally slight 
ascites develops — due piobably to interference with drainage of the peri- 
toneum through the diaphragm, this is quite independent of the marked 
ascites due to general peritonitis, etc 

Diagnosis — ^The diagnosis is not infrequently obscured by the predomi- 
nance of symptoms of the primary disorder, sometimes the lesions are found 
after death m cases m ivhich no noteworthy symptoms ivere piesent during 
life However, the diagnosis can usually be made bj noting the sjTnptoms 
of the primary disorder, and in addition local pain and tenderness, audible 
and sometimes palpable friction, and perhaps rigidity of the abdominal 
muscles of the right upper quadrant The condition is probably most com- 
monly mistaken for right-sided pleurisy — ^w'hich may co-exist, the acute 
perihepatitis, however, can usually be distinguished by a knowledge of the 
primary (usually abdominal) disorder, the lowmr situation of the local signs, 
and the onset of sei eie pain, w ith radiation to the right infraclavicular region 
upon passnely moving the liver forward and backwaid (Canthe) 

Prognosis — The prognosis depends upon the primary or underlying 
condition, the acute perihepatitis (unless it progresses to suppuration), 
although distressing, is not in itself dangerous to life 
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Treatment— The treatment, of course, is that of the primary disease, 
but in some cases the phenomena of the acute perihepatitis so overshadow 
those of the primary disease as to furnish the indications for treatment 
Pam often demands immediate attention and may be relieved by strapping 
the side (as foi fractured ribs), this may obviate the necessity of giving 
opium, which should not be withheld should the pain continue In some 
cases more or less lelief attends the use of poultices, an ice-bag, dry cupping, 
leeches, and other forms of counterirritation, etc The patient should be 
kept at rest and on a light diet until the acute manifestations have subsided, 
whereupon the treatment should again revert to that of the primary 
disorder 

Local Chronic Perihepatitis — ^Etiology — Local chronic perihepatitis 
not infrequently follow s acute perihepatitis, particularly lepeated attacks, and 
it IS due, therefore, to the same causes It is perhaps most commonly found 
in association ivitli chronic passive congestion of the li\cr (long-continued 
expansion and contraction of the liver noth consequent peripheral friction), 
prcssuie atrophy (corset liver, etc), gummatous and tuberculous nexv- 
iormations, tumors and hydatid cysts reaching the surface of the In er, 
chronic cholecystitis, gastric and duodenal ulcers, etc 

Pathology — In many cases local chronic perihepatitis represents the 
process of healing of acute perihepatitis bj^ the formation of adhesions, in 
ivhich eient the process is obsolete, non-progressive, the adhesions aie firm, 
fibrous, and non-vascular, they are attached to, and virtually form a part of, 
the capsule of the In er, and they serve to bind the liver to adjacent structures 
and tissues — the diaphragm, the gall-bladder, the anterior abdominal w'all, 
the stomach, duodenum, pancreas, intestine, omentum, etc In some 
cases adhesions have not foimed, the capsule of the liver revealing here and 
there more or less localized thickenings, much resembling the so-called 
milk spots of the pericaidium Rarely there appears to be some progression 
from the local to the general form of perihepatitis, but, as a rule, the two 
processes are quite distinct 

Symptoms — The symptoms are * scarce!) , if ever, definite, but local 
pain, tenderness, and iigidity, particularly if recurrent, may suggest the 
disorder, confirmation may rarely be obtained by eliciting audible or 
palpable friction In some cases, in wdiich the nature of the disorder is 
m doubt, the diagnosis may become apparent by the onset of an acute 
exacerbation and the development of the symptoms mentioned in con- 
nection wnth acute perihepatitis In the majority of cases, how^eiei, 
the diagnosis is not likely to be made — ^which is a matter of little 
or no moment, since the disorder is of comparatix ely little clinical im- 
portance 

Treatment — ^The treatment is altogether that of the primary disorder 
In those rare instances in which the chronic perihepatitis can be diag- 
nosed, and the still rarer instances in wdnch special treatment seems indi- 
cated, the measures mentioned in connection w'lth acute perihepatitis are 
appropriate 

General Chronic Perihepatitis (Chronic H 3 tperplastic, Hyahne, 
M Defonmg Penhepatitis, Sugar-iced Liver (Zuckergussleber) , 
ivAimiple Serositis, Polyorrhymenitis; Pencarditic Pseudocirrhosis 
0 the Liver (Pick) — General chronic perihepatitis is a curious disorder 

rs described by Van Been, later studied by Curschmann, w'ho gave to it 
\ OL V — 47 
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the name of Zuckergussleber (sugar-iced liver), and more lecently studied bv 
Hale White, Nichols, RoIIeston, etc ' 

Etiology —General chronic perihepatitis is about equally common in the 
two se\es, it occurs at all ages, but is most common in the second and the 
fifth decades The exciting causes are ill understood, most likely they are 
toxic in nature, but the nature and source of the toxin are not known Tlie 
rather common association of the condition with aiterioscleiosis and chionic 
interstitial nephritis (19 of Hale White’s 22 cases) suggests that the poison 
may be allied to that of uraemia, but this supposition is somewhat negatived 
by the rarity of chionic perihepatitis in arteriosclerosis and chronic nephritis 
It IS not improbable that the artenosclciosis, nephiitis, and peiihepatitis 
may be due to the one cause, unknov n as it may be That the etiological 
factor IS often widespread is shown by the common association of disease 
of several serous membranes (pentoneum, pericardium, and pleura) The 
process is best explained upon the assumption of a bacteiial toxin that 
finds in the peritoneum (or other serous membiane) reduced m vitality 
from any cause (such, for instance, as arteriosclerosis and nephritis) 
a favoiable soil for activity In some cases this poison may be that of 
malaria, typhoid fever, or other infections, in other cases it may be 
syphilitic, although syphilis usually causes only a local perihepatitis, m 
other cases it is undoubtedly tuberculous, although the lesions are not those 
ordinarily pro\oked by the tubercle bacillus, but m many appaiently non- 
tuberculous cases characteristic tuberculous lesions may be detected and 
the tubercle bacillus may be recoveied from the lesions Picchini well 
emphasizes the fact that the cases under discussion differ from the oidi- 
nary cases of serous membrane tuberculosis, in that m their etiology heredity 
appears to play no role, the disease does not appear to affect especially 
persons of tuberculous habitus, the inflammations of the serous membranes 
set m insidiously, much less acutely than do the oidinaiy cases of tuberculous 
inflammation, they may remain latent foi a long time, and the lesions 
remain localized to the serous investment of the organs, and are unassociated 
with tuberculous lesions of the lungs, as is so common m the ordinary cases 
In most cases, howe^er, no definite etiological factor can be determined 
Pathology — At fiist sight the cases appear to be separable into tw o classes, 
those in which the lesions are confined to the peritoneal investment of the 
liver, and those in which they involve also the serous membranes abov e the 
diaphragm (pericardium and pleura), but that this is a quite artificial 
division IS obvious from the fact that the perihepatitis is often only part of a 
more generalized chronic peiitonitis, and that the ultimate pathological 
lesions are identical, whether they begin below' or above the diaphragm, 
the condition essentially is a chronic multiple serositis 

The lesions consist of the development of a thiek encasement of fibrous 
connective tissue, whitish, glistening, and much resembling confectioner’s 
icing, wdience the name iced-liver, or sugar-iced livei (Zuckergussleber, 
Curschmann) This encasement may envelop the liver completely, or it may 
be limited to, or most marked upon, the upper surface, it may be 5 mm or 
more m thickness, it is often of cartilagenous consistency, and it can usually 


> A review of the literature, with a collection of cases and some personal obser- 
vations, 'uhII be found in Ahiltiple SerosiitSj by A 0 J Kellj, Avicncan Journal of 
the Medical Sciences j 1903, exx-v, 116 
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be detached in layers, leaving what appears to be a more or less intact 
peritoneum (this is quite characteristic, and serves to distinguish this 
from other forms of perihepatitis) This new connective tissue exhibits a 
marked disposition to cicatricial contraction, so that considerable dis- 
tortion of the liver ensues, the narrower anterior margin in particular 
being frequently distorted The gall-bladdei is commonly embedded 
m dense adhesions and may be discovered and isolated only with great 
difficulty, usually it is collapsed and contains little or no bile, peihaps a 
small amount of mucus The lesions not uncommonly involve the pleura 
(especially the right), and the peiicardium, as alieady mentioned, but 
also other abdominal viscera, the spleen may be similarly encased in a 
thick, whitish envelope, the omentum may become thickened, indurated 
and rolled upon itself, forming a hard, almost unrecognizable mass, the 
mesenteiy may become thickened and much shortened, in consequence of 
which the intestine also becomes shoitened and perhaps obstructed In 
many cases the most widespread adhesions and distortion of the abdominal 
organs ensue, giving rise to what has been aptly described as deforming 
peritonitis Of 110 cases collected by Picchim (50 observed by himself and 
60 collected from the literature), the peritoneum was involved m all (although 
this was recognized clinically in only 13), being, therefore, the most frequent 
and most important lesion, pleuiitis was present in 109 cases, in 73 of which 
it was bilateral, the pericardium was involved in 9 of 60 cases 

In 39 cases collected by the writer, with special reference to the association 
of chronic obliterative pericarditis and ascites, the pericardium was obliter- 
ated in all (more or less extensively calcified in 10), the right pleura was 
entirely obliterated in 17, and was partially obliterated or contained fluid in 
19 (m 3 the condition of the right pleura was not stated), the left pleura was 
entirely obliterated in 15, it was partially obliterated or contained fluid in 16, 
it was normal m 3 (m 5 the condition of the left pleuia was not stated), in 
28 cases there was chronic perihepatitis, and in 31 cases, chronic perihepatitis 
or chronic peritonitis, or both 

The condition of the liver m these cases is of much interest In many 
cases aside from distortion and compression, there are no noteworthy lesions 
whatever — a fact of much importance in determining the pathogenesis of 
the lesions In the 39 cases already mentioned, the hvei wms reported 
as nutmeg in 14, cirrhotic in 8, normal aside fiom compression in 4, nut- 
meg and cirrhotic m 4, and in 3 there appeared to be only extension of 
connective tissue from the thickened capsule into the substance of the organ 
In these cases (Pick’s pericarditic pseudocirrhosis of the liver) the nutmeg 
appearance of the liver may well be attributed to a failing heart, these cases 
do not include the many in which the pericardium is not involved, and in 
V Inch congestive changes in the liver are rare, unless there be a failure of the 
nuocardium from other causes In these cases, although a slight amount of 
tibrosis may extend from the thickened capsule a short distance into the 
substance of the liver, ciirhosis in an acceptable sense does not occur, but 
one must remember that thickening and adhesions of the capsule are not 
uncommon in advanced cirrhosis The spleen in addition to being incased 
m a thick connective-tissue en% elope and adherent to adjacent structures, 
especia ly m association w ith left-side pleuritis, is not infrequently enlarged, 
especially m the cases associated with chronic pericarditis (23 of the 39 
ses a ready referred to) The kidneys usually exhibit the lesions of chronic 
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interstitial nephritis, more so perhaps in the cases m a\ Inch the lesions are 
confined to the peritoneum than in those m which they involve also the peri- 
cardium and pleura, in these the kidneys usually show more or less conges- 
tion ® 

Microscopically the encasing is seen to consist of new-grown fibrous con- 
nective tissue, for the most part arranged in lamellae, and the seat of advanced 
hyaline degeneration (whence Nichols speaks of the condition as hyalosero- 
sitis), there are very few bloodvessels, and a small amount of round-cell 
infiltration — ^leukocytes and mast cells Usually there is a more or less sharp 
line of demarcation between the new tissue and the underlying capsule of 
the liver 

As already stated the lesions may begin m any one seious membrane, and 
then remain localized thereto or gradually spread to the others De Renzi 
believes that the peritoneum is usually involved first, then the light pleura, 
and then the pericardium If, however, the right pleura should be involved 
first, the disease then extends to the peritoneum, thence to the left pleura and 
the pericardium In some cases, however, this mode of progression of the 
disease is not preserved, as sometimes a pericarditis, usually not to be 
diagnosed, develops first The intensity of the lesions about the liver 
finds its explanation m the normal circulation m the peritoneal cavity, 
whereby fluids and foreign particles, regardless of the position of the patient, 
are carried toward the upper surface of the liver, the lymphatics converge 
toward the suspensory ligament of the liver and the central tendon of the 
diaphragm The attempt on the part of the peritoneum to remove certain 
noxious agents may result in partial or complete success In the latter instance 
the peritoneum may be completely rid of the infective agent, which being 
carried to the mediastinal lymph vessels and glands, may infect the peri- 
cardium or the pleura, giving rise to a primary pleuritis or pericarditis, sub- 
sequently the peritoneum, by a descending infection, may become involved 
In other cases the attempt on the part of the peritoneum to remove the infec- 
tive agent being only partially successful, the region about the liver and the 
under surface of the diaphragm succumbs, and a primary perihepatitis occurs 
Subsequently the infective agent may travel through the diaphragm and infect 
the pericardium or the pleura or both The peculiarities of course and of 
distribution of the lymphatics of this region are also accountable for the 
much greater involvement of the upper surface of the liver, as contrasted 
V ith the loAi er surface, that is present m most cases De Renzi states that 
the disease is characterized by the fact that it lemains locihzed to the serous 
membranes, that it does not implicate the mtra-abdominal and mtrathoracic 
organs, that it pursues a remarkably slow and insidious course, that it 
gives rise to the exudation of large quantities of serofibrinous fluid, and 
that the fluid portion of the exudate tends to become absorbed, m conse- 
quence of which, fibrous adhesions with complete obliteration of the serous 
cavities result 

Symptoms — ^The disorder often remains latent for many years, and may 
be entirely unsuspected during life, in other cases there is often a more or 
less clear history of the past occurrence of inflammation of one or more serous 
membranes, and m still other cases it is only examination of the patient that 
discloses the serous membrane disorder 

In the cases with manifest symptoms, the most common aie sensations of 
fulness, oppression, and u eight in the upper abdomen, or theic may be 
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apparently a sudden onset with acute pam The abdomen increases in size, 
and may attain very large dimensions— due evidently to ascites With 
Increase in the amount of ascites, tlic abdominal wall becomes tense and 
painful and the other subjective symptoms become aggiavated There 
may be slight and transitory jaundice Later, oedema of the legs may develop 
A striking feature is the ascites, which is present whether the pericardial 
and pleural changes are absent, slight, or marked Aside from the ascites, 
the clinical picture varies somewhat, depending upon the seat of origin of 
the disease In some cases the disease is ushered m with acute pericarditis, 
pleuritis, or peiihepatitis, which subsides and leaves the patient apparently 
well for a number of years Usually, however, the lesions of the peiicardium 
and of the pleura are latent, and the first sensible evidence of the disease is 
ascites In some cases of primary pericarditis, slight and transient oedema 
of the legs may be present early, but this is not observed in many cases, 
inasmuch as the pericarditis is usually latent When oedema is present early 
it usually soon subsides and does not recur until the ascites has been present 
for a long time or until shortly before death, except shortly before death 
it IS inconspicuous when contrasted with the excessive ascites Associated 
with early oedema, slight sw'elhng of the spleen and disturbances of the 
gastro-intestinal tract may develop, but these usually subside with the oedema, 
and the disease, as a lule, is characterized by the entire absence of such 
sjmptoms, until failure of the heart supervenes, or until shortly before 
death The ascites is characterized by the fact that it is excessive, that it 
necessitates repeated tappings, that it recurs rapidly after tapping, and that 
it may remain stationary (not requamg tapping) for many years Osier 
mentions a child in whom tapping was done 121 times, and Rumpf men- 
tions a case in which tapping was done 301 times The ascitic fluid is amber 
m color, has a specific gravity above 1015, as a rule, and contains upw ard of 
3 per cent of albumin — which suggests its inflammatory nature Aftei 
repeated tappings, it may be impossible to diaw off much fluid on account 
of the presence of many adhesions The liver may or may not be palpable 
(depending upon the presence and the grade of congestion), it is usually not 
palpable m the late stages The indurated and rolled up omentum may be 
palpable as a transverse mass , it should not be mistaken for the lower border 
of the liver The general condition remains for a long time but little dis- 
turbed The gastro-intestinal functions, as a rule, are w ell performed, and 
emaciation is long postponed In some patients the urine may reveal the 
usual changes of chronic interstitial nephritis, or those of passive congestion 
In other cases there are the obvious symptoms and signs of arteriosclerosis 
Finally, in most cases the heart fads or death may be due to some intercur- 
rent complication, such as pneumonia, acute peritonitis, etc 
Diagnosis — Recurrent ascites in a person in otherwise good health, 
together i\ itli the disposition and ability to be up and about between tappings, 
should suggest the diagnosis Of especial diagnostic significance are a 
nstory of a previous attack of pericarditis, pleuritis or perihepatitis, the 
early occurrence and subsequent disappearance of oedema ot the legs, 
marked ascites with little or no oedema of the legs, an enlarged liver early 
( ns may not occur), and a small and distorted but otherwise smooth liver 
a e in the course of the disease, the absence or very late occurrence of 
mar ed enlargement of the spleen, a tendency to the repeated occurrence 
0 attacks of pain, tenderness, rigidity, and possibly palpable and audible 
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friction in the right hypochondriac region — attributable to the attacks of 
perihepatitis, and the rapid recurrence of ascites after tapping One should 
always endeavor to determine whether the lesions are confined to the region 
about the hvei oi are more widespread, involving the pericardium and the 
pleura In these cases one must endeavor to dissociate the symptoms due 
to the serositis from those due to failure of the circulation induced by the 
pericardial part of the serositis and its consequences In most of these 
cases prime importance attaches to the recognition of an adherent peri- 
cardium 

From cirihosis of the liver the condition may be distinguished by the 
signs of adherent pericardium, the absence of the etiological factors of 
cirrhosis of the liver, the slow, insidious, protracted, and intermittent course, 
the long periods during which the ascites may remain stationary and the 
patient in good condition, the entire absence oi transient presence of slight 
]aundice, the absence, in most cases, of portal congestion and gastro-intes- 
tinal disturbances, in some cases, the association of an enlarged, smooth, 
and firm liver with marked ascites, and the fact that in many cases the 
patient survives a large number of tappings The syphihtie nature of the 
process may be suggested by the history of past infection and the other 
evidences of syphilis, but gummas may be present m the liver and be 
associated with perihepatitis and ascites without other evidences of the infec- 
tion The diagnosis sometimes can only be made by resort to the therapeutic 
test The ordinary tubeiculous peritonitis is suggested by less exudation, 
other tuberculous foci in the body, perhaps induration about the umbilicus, 
and the presence of fever Malignant disease of the liver is suggested by 
irregular, nodular enlargement of the liver, evidence perhaps of primary 
tumor formation elsewhere in the body, and a more rapid course 

Prognosis — ^The prognosis as to eventual recovery is bad, but the patient 
may live for many years In more than 70 per cent of the cases the duration 
IS two years or more, in more than 50 per cent , four years or more, and it 
may be as long as sixteen years The general health and strength are main- 
tained for a long time, and the patient may go about his business between 
tappings Sooner or later the periods between tappings become less, cardiac 
failure supervenes, or death results from some intercurrent infection 

Treatment — ^The treatment is almost wholly symptomatic Little can be 
done to influence the progress of the lesions Diuretics may effect the dis- 
charge of the too abundant fluid or a similar object may be achieved by 
free catharsis Potassium iodide and mei cury may be tried when there is a 
trustworthy history of syphilis, as well as in doubtful cases, since they hold 
out some hope of benefit Tapping must be performed when necessary, 
usually it has to be done frequently, and although occasionally the fluid 
remains at a standstill for long periods of time, tapping usually has to be 
resorted to at gradually decreasing intervals Permanent drainage subjects 
the patients to the danger of infection and acute peritonitis Operative 
interference, such as the Diummond-Talma operation, is theoretically 
contra-indicated, and piactically has not been attended by any benefit in 
the few cases in which it has been tried 
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The phenomena to winch the term acute hepatitis are applicable may be 
divided into the suppurative and the non-suppurative forms, both of which 
conform to ratlier definite clinical and pathological types The suppurative 
form comprises the difterent forms of abscess, suppurative pylephlebitis, 
suppuiative hepatic phlebitis, suppurative cholangitis, etc The non- 
suppurative foim comprises a series of most diverse disorders that exhibit 
all stages of progression, fiom active congestion to the inflammatory focal 
necroses of many infections (localized piocess) and the more widespread 
process manifested clinically as the difterent forms of icterus gravis and 
acute yellow atrophy of the liver 

Acute Non-suppurative Hepatitis. — ^Etiology — ^Acute non-suppurative 
or parenchymatous hepatitis may result from the many factors that provoke 
active congestion of the livei and parenchymatous degeneration The differ- 
ence between these processes is one of degiee only, in the individual case they 
are variously combined, the one or the other peihaps predominating, but they 
pass almost imperceptibly the one into the other, so that m many cases no 
sliaip distinction can be drawn The most common causes are the toxins of 


difterent infectious diseases, exogenous poisons, such as alcohol, phosphorus, 
and other metalhc poisons, and certain endogenous autotoxms doubtless of 
gastro-intestmal origin, etc The ensuing lesions vary with the virulence of 
the toxic cause, the duration or recurrence of its activity, and the resistance 
of the liver cells As a matter of fact, acute hepatitis is uncommon in tem- 
perate climates, the different bacterial toxins rarely producing changes 
surpassing parenchymatous degeneration or cloudy sv elling, unless we view 
as inflammatory the different forms of focal necrosis common m infections 
that sometimes are surrounded by inflammatory zones Alcohol, especially 
if taken m fairly large amounts, undiluted, and at rather frequent intervals, 
induces, as a rule, only an active congestion, sometimes also more or less 
parenchymatous degeneration (and leads ultimately to cirrhosis), doubtless 
sometimes lesions that might correctly be described as inflammatory would 
be detected were the livers subjected at the time to microscopic study 
In the tiopics, however, a disorder described by those of experience as 
acute parenchymatous hepatitis (tiopical liver) is of frequent occurrence, 
it IS most commonly provoked by malaria, but also by dysentery and perhaps 
other infections It occurs especially in young adult Europeans, and not 
uncommonly soon (during the first year) after their ariival m the tropics 
Undoubtedly factors other than malaria and dysentery are active in the 
etiology, although these maj'^ be the exciting cause acting upon a liver 
reduced m vitality The influence of immoderate eating (especially of 
animal food), of drinking (especially alcohol), of exposure to cold and 
tatigue, may not be overlooked These induce an active congestion, and on 
account of the increased functional demands reduce its vitality, and perhaps 
in this way render the liver especially vulnerable to the deleterious influence 
0 the causes of malaria, dysentery, etc 
Pathology ^The lesions are most diverse, and no one description could 
accurately include the manifold variations, combinations of congestion, 
c oudy swelling, focal necroses, and the vascular and other phenomena of 
in animation The lesions vary from small focal necroses, small opaque 
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areas, scarcely obvious to the unaided eye, to the more complete or unnersal 
involvement of the organ In slight oi moderate cases the appearances of 
the liver are those of active congestion and cloudy swelling, m the more 
severe cases they vary m grade up to those of aeute yellow atrophy In 
general one may say that the liver is enlarged, swollen, softened, and 
rather pale m coloi , the section surface also is pale and opaque, and not 
infrequently mottled (depending upon the amount of congestion and 
active inflammatory phenomena) Microscopically, m addition to swelling, 
increased granulation and opacity of the liver cells, and obscuiation of 
their nuclei, dilatation of the capillaries, arteiioles, and venules, one 
encounters also fatty degeneration and pigmentation of the liver cells, 
thrombosis of certain capillaries and othei small vessels, focal necroses, 
more or less round-cell infiltration (polynuclear leukocytes, plasma cells, 
proliferated young connective-tissue cells), s^^elhng and desquamation 
of the endothelium of capillaries, and swelling, oedema, proliferation, and 
desquamation of the cells of the small biliary ducts The lound-cell infil- 
tration occuis in the periportal connective tissue, m and about the foci of 
necroses, and sometimes more diffusely within the lobules (that is, it is 
pericellular) In malaria, considerable pigmentation occurs ^ In some 
^protracted) cases, looked upon by many authois as a subacute form of 
acute yellow atiophy, theie is more or less compensatory hyperplasia of 
the liver cells In most cases, othei paienchymatous organs, especially 
the kidneys and the heart, exhibit similar degenerative and inflammatory 
changes 

Symptoms — ^The symptoms virtually are those of active congestion of 
the liver, of which acute hepatitis is only an advanced stage Perhaps, 
although not necessarily, the symptoms are more aggravated in the inflam- 
matory than in the merely congestive disorder, the liver pain and tenderness 
are likely to be moie marked, nausea and vomiting are more common and 
usually more severe, the vomited matter partakes of the so-called bilious 
charactei (greenish, watery), and not infrequently contains blood — due 
usually to violent and distressing retching that provokes marked thirst and 
ultimately may induce marked prostration or collapse, the bowels are likely 
to be constipated, but the constipation may alternate with a foul, ill-smell- 
ing diarihoea, and the nervous svmptoms, such as headache, restlessness, 
irritability, mental depression, distuibed sleep, etc , are usually moie 
maiked Jaundice is scarcely moie common oi more maiked than in active 
congestion, usually it does not amount to more than a subicteric tint to 
the conjunctiva or a peculiar salloAvness of the general integument The 
liver IS enlarged, sometimes, especially m early cases, notably so, when it 
may reach as low as the umbilicus, it may also be markedly increased 
upward, perhaps irregularly so, it is not likely to exhibit much enlarge- 
ment in advanced cases (due doubtless to the presence of new-grown 
connective tissue — developing cirrhosis) The spleen is enlarged m the 
cases due to malaiia, but usually of normal size or only slightly enlarged m 
other cases The urine, as a rule, is concentrated, high-colored, of increased 
specific gravity, and deposits an abundant sediment of urates and uric 
acid, occasionally there is a transitoiy (toxic) albuminuria Bile pigment 
IS present m the event of jaundice That, hov ever, which distinguishes the 

' See Craig in this i\ork, ^ol i, 411 
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inflammatory from the congestne disorder is the presence of fever It is 
tiuc that slight fe\er, less than 100°, sometimes attends what is looked upon 
as congestion merely, but the gradual progression of the one disorder to the 
other IS obvious, not only in the etiological factors and the general symptom- 
atology, but also in the occurrence of fever A temperature of 100° or more 
may be looked upon as conclusive evidence of the inflammatory nature 
of the disorder 

In the class of cases difficult to classify, but which exhibit various clinical 
and pathological relations and gradations to certain types of icterus grai is, 
the onset of the disorder is sometimes sudden and ma}^ be attended by a 
chill or chilliness and soon followed by fever, vomiting may set m, and may 
be succeeded by diarrhoea, slight (toxic or haemolytic) ]aundice is rather 
common, the liver becomes enlarged, sometimes irregularly so, and the 


constitutional symptoms are usually severe 
Diagnosis — ^The diagnosis is usually apparent from the etiological factors 
and the general symptoms, as narrated The diagnostic difficulties pertain 
to excluding other disorders, such as the different forms of suppurative 
hepatitis, and in the presence of jaundice, the different forms of toxic jaundice 
and acute yellow atrophy In the early stages it may and frequently is 
quite impossible to difteientiate between suppurative and non-suppurative 
hepatitis, in some cases time alone w ill bring the diagnosis In some cases the 
one is a later stage of the other, and the suppuration may not be susceptible 
of recognition until the development of the general phenomena of the condi- 
tion — irregular chills, fever, sweats, etc In acute yellow atrophy the con- 
stitutional and nervous symptoms are more severe, the liver, at first enlarged, 
becomes small, the duiation is less, and the outcome usually death Phos- 
phorus poisoning IS suggested by the etiology, the enlarged liver, gastro- 
intestinal liemorrhages, severe constitutional and nervous symptoms, etc 
Prognosis — ^The first attack of acute non-suppurative hepatitis, especially 
as observed in the tropics, usually lasts about a week or ten days, and results 
in recoiery, in some cases, honeier, suppuration ensues The one attack, 
hovever, predisposes to subsequent attacks, and with each recurrence the 
couise and termination are less favorable, the liver may remain moie or 
less enlarged and gradually become cirrhotic, or, as in some primary attacks, 
the process may go on to suppuration 
Treatment — The prophylaxis and treatment is that of active congestion 
of the livei In addition, in those cases due to malaria, quinine should be 
administered in good doses, its use is often followed by a notable and rapid 
diminution in the size of the liver In the event of recurring attacks the 
patient should remove from the tropics to a more temperate or cooler 
climate kliich benefit may be obtained bj'" a course of treatment at some 
one of tlic well-known spas — Carlsbad, Marienbad, Vichy, etc 

Uppurative Hepatitis — Suppurative hepatitis, or abscess of the hv^er, 
occurs under a variety of circumstances and in several forms There is 
some justification for the common division into two classes — the large, single, 
K?+^'+i ^ hopical abscess, and the small, multiple, non-tropical abscesses, 
lin 1 processes are not altogether different, since the tropical abscess may 
double instead of single, and even when single, by infecting adjacent liver 
niim)' f rise to the development of many secondary abscesses, and a 
mirl abscesses by peripheral extension may ev entually coalesce 

give rise to a large single abscess It seems wise, therefore, to discuss 
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suppurative hepatitis as a single process, exhibiting peculiarities in accord- 
ance with Its etiological factors and pathological anatomy 

Etiology — Abscess ot the liver is always the consequence of microor- 
ganism infection, the microorganisms are various, and they reach the Iner 
by one of several pathways The common causative microorganisms are 
the ordinary staphylococci and streptococci, Amoeba coh {Entamoeba dijsen- 
tericB), Bacillus coh communis, Bacillus fyogenes fcdidus, Bacillus typhosus, 
Bacillus dysentericB, Bacillus pyocyaneus, Diplococcus pneumomce, Proteus 
vidgaris, Actinomyces bovis, etc The infecting agent or agents may reach 
the liver directly, as when m consequence (1) of traumatism bacteria are mtio- 
duced directly into the liver, or (2) when they reach the liver by extension of 
disease of adjacent organs, or the infection may be carried from afar by the 
blood stream, that is, (3) by the portal vein, (4) by the hepatic artery, (5) 
by the hepatic veins, (6) by the biliary ducts, or (7) by the lymphatics 
The abscesses that result from traumatism or the extension of disease of 
adjacent organs are sometimes spoken of as primary, whereas those that 
result from the transport of infection from distant parts are called secondarj' 
abscesses, this distmction, however, is of little or no practical importance, 
and cannot always be maintained 

1 Traumatism occasionally gives rise to abscess of the liver, either directly 
or indirectly (1) Directly, when a penetrating stab wound or gunshot 
wound affords entrance to pyogenic bacteria, (2) indirectly, when the trau- 
matism, without laceration of the skin, causes contusion or rupture of the 
liver, which, constituting a locus minoi is resistentice, becomes vulnerable to 
pyogenic organisms which may be circulating in the general hepatic or the 
portal ciiculation The resulting abscess is usually single and small or 
moderate in size 

2 Disease of adjacent oigans rarely gives rise to abscess of the liver, but 
occasionally an ulcerative or suppurative (usually calculous) cholecystitis 
may perforate into the adjacent hepatic tissue and set up suppuration, or 
after the formation of adhesions, a gastric or duodenal ulcer or an ulcerating 
gastric carcinoma may invade the liver tissue and induce suppuiation therein 
In other cases suppuration m and about the liver is found m association with 
adjacent organs, such as the right kidney (suppurative nephritis, perinephritic 
abscess) or the right lung and pleura (abscess of the lung, suppurative 
pleuritis), in some cases, doubtless, the suppuration has involved the Iner 
secondaiily, but in other cases the liver likely has been the seat of primaiy 
disease, it is not always possible, however, to make the differentiation 
The abscess is usually single and small, but sometimes it attains considerable, 
commonly superficial, size 

3 Infection by way of the portal vein is the commonest cause of abscess of 
the liver In the great majority of cases dysentery, especially tropical or 
amoebic dysentery, is an antecedent condition, and the resulting abscess in 
the liver is spoken of as the single, tropical, or amoebic abscess This has 
been elsewhere discussed ‘ Dysentery, although it plays the major role, is 
not the only factor in causing abscess of the liver by w'ay of the portal circula- 
tion the abscess maj be due also to various other suppurative and ulcerative 
processes w ithin the area of collection of the portal vein Some of these lla^e 
been referred to in connection with suppurative pylephlebitis, when the 


^ Consult Strong in this work, lol i, 513 
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suppuration within the liver occurs w ithout suppurative pylephlebitis of the 
intrahepatic portion of the vein, the process is sometimes spoken of as 
portal pyiemia, but the several conditions are merely gradations of the one 
process and divisions between them are mere artifice This form of portal 
vein infection of the liver, whether or not it is accompanied by pylephlebitis, 
IS characterized usually by the development of small multiple abscesses, 
occasionally, however, a single large abscess is produced, or it results later 
from the coalescence of several smaller abscesses 

The most common as well as the most important cause of this form of liver 
suppuration in temperate climates is appendicitis In this the portal vein and 
its branches may or may not reveal thrombophlebitis, and the infection of 
the liver may result from extension of the tlirombophlebitis, from metastases 
by way of the portal vein from the local disease in and about the appendix 
(tlie most common mode), or from transit of the infection through the retro- 
ciecal tissues to the liver The severity and extent of the lesions m and about 
the appendix bear no constant lelationship to the lesions m the liver, since, 
although the liver abscess is most likely to occur when the appendicular 
lesions are suppurative and the abscess under considerable tension, it may 
follow simple and more or less latent appendicitis Other gastro-mtestinal 
disorders also occasionally engender abscess of the liver, such as gastric and 
duodenal ulcers (tiansport of infection by the poital vein in the absence of 
adhesions), pyococcic, typhoid, tuberculous, actinomycotic, and neoplastic 
ulceis of the small and large intestine and the rectum, suppurative lesions 
of the pelvic organs (male and female), hemonhoids, and infected thrombi fol- 
lowing operations upon the intestine, rectum, anus, etc 

A solitary abscess of the liver may be a hydatid cyst, in which secondary 
infection has occurred 

4 Infechon hy way of the hepatic arteiy is a rather uncommon cause and 

gnes rise to small multiple so-called septicopyaemic abscesses These occur 
in pyococcic infections, especially mfective endocarditis, puiulent and fetid 
bronchitis, bronchiectasis, abscess and gangrene of the lungs, purulent 
pieuritis, suppurative periostitis, suppurative otitis media, infected operative 
or non-operative wounds, etc These processes give rise to many infectious 
emboli which ultimately become arrested m the liver and elsewhere, where 
thev set up multiple foci of suppuration Sometimes the suppurative foci 
arc found only m the liver, a fact difficult to explain, especially in those not 
uncommon cases m which the liver abscess follows wounds and suppura- 
tion m and about the head One may assume that the liver in these cases 
IS a locus minoris resistentne, that the bacteria may have passed through the 
pulmonary circulation without setting up inflammatory phenomena there, 
and that those bacteria which become lodged in other organs w'ere there 
destroyed ^ ^ 

5 Infechon by way of the hepatic veins doubtless occurs under exceptional 

circumstances, as m certain cases of suppuration of the head just alluded to, 
111 v nch emboli may drop from the superior vena cava through the right 
• uric e into the inferior vena cava and the hepatic ^ ems Perhaps it occurs 
llie^ ^^ses in which pyogenic bacteria from a suppurative focus m 

for extremities, coming up the ascending vena cava, are 

mnn ^ veins by some violent motion and by a retrograde 

11 itli^ ^1 This process is most likety to occur m association 

ni> ocardial w eakness and venous congestion The suppurative process 
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m the liver begins in and about the cential veins and giaduallj spreads to 
the adjacent tissue, giving rise to multiple small abscesses, which mayor 
may not become confluent 

6 Infcctwn hy way of the hiha) y ducts gives rise to abscess formation in 
the liver and m one of three w’ays (1) By diiect transport of the infection 
hy way of the biliary passages themselves, such as may occur in infectious 
or suppurative cholangitis and pericholangitis, wnth extension to the adjacent 
interlobular tissues and the formation of multiple small abscesses, (2) by 
the extension of the infection in the biliary passages through the biliary 
mucosa to the subjacent ^essels, thence to the portal vein (into wdiich they 
empty), and the production of suppurative pylephlebitis, in wdiich event the 
process is analogous to that described m connection wnth infection by w'ay 
of the portal vein, and (3) by direct extension of ulceratne and suppurative 
processes in the biliary tract (usually calculous cholecystitis) to the adjacent 
liver tissue 

7 Infection by way of the lymphatics may cause abscess of the liver under 
circumstances analogous to those that occasion infection by w^ay of the portal 
circulation In some cases, doubtless, the portal vein becomes involved after 
the infection has flist gamed the regional lymphatics, in other cases in 
which liver abscess, especially suprahepatic abscess, follow^s peritoneal dis- 
orders, the infection has followed the pathway of the lymphatics which 
convei^e from the peritoneum to the upper surface of the liver, it has been 
suspected that m some cases of amoebic abscess of the liver the amcebse 
may reach the liver by traversing the peritoneum In some cases of 
abscess of the livei follownng suppmation of adjacent organs the infection 
IS doubtless transported by the lymphatics 

Pathology — The appearances of the liver in suppurative hepatitis vary 
with the pathway of infection, the nature and virulence of the infecting 
agent, and the situation and number of the abscesses Abscesses of the liver 
have been variously classified thus, from an etiological or pathological 
point of view, some observers speak of tropical abscesses and of pysemic 
abscesses, the tropical being the so-called single or amoebic abscesses, the 
pysemic, the smaller multiple abscesses Although at first sight these tw'o 
classes seem distinctive enough, no sharp line of demarcation can be draw n 
betw'een them, since a tropical or amoebic abscess may be double or multiple 
11 nd these later may coalesce tofoim a single laige abscess, other multiple 
abscesses may also coalesce to form a large single abscess, and m the absence 
of definite i^owledge of the etiological factor it is not alw'ays possible clinically 
to distinguish the one vaiiety from the other, the differences, as a rule, arc 
more or les\ accidental, and the piocesses in most regards represent different 
grades of th^ame process 

Cantlie ha\ suggested a classification that has much to commend it the 
basis of this \ the anatomical situation of the abscess, w'hence he distin- 
guishes (1) ^miahepatic abscess, a collection of pus between the layers 
of the broad Cbronarj) ligament of the liver, bounded above by the dia- 
phragm and be^' by the liver wdiere it is destitute of peritoneal covering, 
this form of abs<^s is due to inflammation of the Ij mphatic vessels of the 
upper surface of ^ In er, and is independent of dysentery and other intes- 
tinal lesions, (2) ^rahepatic abscess, a collection of pus wnthin the liver 
substance, which c^pnse the great majority of cases, and (3) subhepatic 
ebscess, a collection^ pus beneath the under surface of the Iner and the 
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pcnloncum, pointing m the epigastrium, and due to a lymphangitis in the 

siililieii.itit region , , , , 

Alisttbscs the icsult of traumatism and of ulcerative and suppurative 
processes m adjacent organs are usually single and small or moderate in 
S 17 C, although those due to disease of adjacent organs sometimes attain 
(onsidcrable, usually superficial, extent The appeaiances are similar to 
those of abscess formation m other parts of the body a focus of inflamma- 
tion surrounded Iry an area of intense hyperfemia, in the centre oi m several 
jioints neai the centre liquefaction necrosis of the inflammatoiy exudation 
begins and spreads by peripheral extension until a smaller or larger area of 
softened or fluid purulent material suriounded by a more oi less veil-defined 
liinitiiig 7 one results The softened mateiial consists of polynuclear leuko- 
c^ tes, othci forms of leukocytes and erythrocytes, necrotic and degenerated 
liver tissue, fat di op lets, and detritus The limiting zone is that common to 
•ibsecsses generally, and consists of flattened, more or less degenerated and 
neciotic heer cells, infiltrated with leukocytes, and at the outer part, of 
congestion and fibroblastic proliferation Inasmuch as these abscesses 
usually are situated near and involve some one of the surfaces of the liver, 
there is commonly a more or less extensive perihepatitis, adhesions binding 
the h\cr to the diaphragm or the adjacent organs In some cases the col- 
lection of pus is on rather than within the liver, and merits the designation 
svipiahepatic or infrahepatic abscess 

In the small multiple metastatic abscesses that are not uncommon m 
gcneial arteiial pytemia (hepatic aitery infection) or portal pj semia (portal 
\cin jiyiemia), and sometimes occur in retiograde emboli (hepatic vein 
infection), or follow suppurative cholangitis, the liver is usually enlarged, 
swollen, and opaque, and presents the ordinary e\ idences of parenchj matous 
degeneration or cloudy svelhng In addition, the organ reveals beneath the 
translucent capsule, but especially on section, numerous grayish or yellow- 
ish, softened spots, surrounded by a hypersemic zone, the spots vary much 
in S17C, some being not more than 1 to 2 mm m diameter and not disturbing 
notably the consistency oi lobulai structure of the liver, others may be much 
larger, up to 5 or 10 cm m diameter, especially m advanced stages of the 
piocess, ob\ lously softened or diffluent, discharging their contents on section, 
.uid re^eahng variously sized cavities with irregulai ragged necrotic walls 
In sonic tascs the smaller primary abscesses bv peiipheral extension have 
so increased ui size as to form a large, many-chambered, or alveolai 
.ibscess, this may be so large as to occupy almost, if not quite, an entire lobe 
of the lucr, or the piocess maj invoke the vliole oigan The purulent 
(ontents may be thick, creamy, and ^ello^Msb, thinner and seropuruknt, 
or stained vith blood oi bile (.yellowish or greenish), in which eient there 
inai be also a greenish tint to the surrounding more or less necrotic Iner 
tissue Sometimes the pus is extremeh offensne, especially if associated 
\\ith ulcer itnc or gangrenous processes m the intestine In some cases the 
larger branches of the portal vein may be obMously the seat of suppuratne 
thrombophlebitis, m other cases pus maj be found m the larger biliar} 
fiucts, m the cases due to hepatic artery or hepatic vein infection the larger 
urnnehes of those tessels rarelj show any noteworthy changes Micro- 
scopicalh one mat ohserte marked dilatation of the capillaries, and in some 
( ists, m winch death has occurred carh, foci of coagulation necrosis, con- 
i>K irab c leukocy tic infiltration, tascular thrombosis, and perhaps bacteria' — 



750 


DISEASES OF THE ALIMENTARY TRACT 


■winch are to be looked upon as the earliest stage of the process that ^Mll 
progiess to suppuration Considerable leukocytic infiltration ensues, and 
it vanes in situation and distribution depending upon the pathv ay of infec- 
tion If infection has occurred by way of the portal vein, the leukocytes 
accumulate around its small interlobular branches and then penetrate the 
intralobular branches and collect about the cental veins, m arterial 
infection there is perhaps earlier and more marked leukocytic mfiltiation 
of the lobules and less interlobular accumulation, when infection has 
occuried by way of the bile passages the purulent mfiltiation occurs fiist 
about the finer branches of the biliary ducts, and in those cases m which 
there has been a retrograde infection by way of the hepatic vein the first 
changes occur in and about the central veins In most cases, hovevei, 
when the process is at all advanced it may be almost, if not quite, impossible 
to say from a single histological picture bj' which pathway the infection 
originated Soon more marked degeneiatne changes occur m the hepatic 
parenchyma the nuclei refuse to stain, the cells swell, hyperchromatosis, 
karyorrhexis, karyolysis, and plasmotysis ensue, until ultimately there is 
only an ill-defined mass of liquefaction necrosis, containing leukocytes, 
necrotic liver cells, bacteria, pigment, fat globules, detritus, etc , all of which 
is surrounded by a dense collection of leukocytes and fibioblastic infiltra- 
tion that gradually fades away into the surrounding more or less normal 
liver tissue Depending upon the pathway of infection, there aie inflam- 
matory and suppurative phenomena m the radicles of the portal vein, the 
hepatic artery, the hepatic vein, or the biliary ducts, not uncommonly the 
process originating in one of these sets of vessels spreads to the othei, so that 
the composite picture much obscures the evidences of the primary infection 
The single, tropical, or amoebic abscess of the liver presents many char- 
acteristic features, which have been elsewhere described ^ 

Symptoms — Attempts are sometimes made to distinguish acute, sub- 
acute, and chronic abscesses, the distinction, however, is quite artificial, 
since although acute, subacute, and chronic abscesses do occur, a cliromc 
abscess may remain latent for a long time and reveal itself acutely m con- 
sequence of some accidental disorder, such as trauma, mtercurrent diserfse, 
etc , and suppuration that began acutely may subside and become virtually 
a cliromc abscess The symptoms of suppurative hepatitis vaiy vitli the 
nature and seat of the antecedent disorder, the pathway of infection, and the 
nature and virulence of the infectious agent Many cases, especially of 
so-called tropical abscess, are entirely latent, often they aie not detected 
until they have lasted some time, not uncommonly they constitute an unex- 
pected finding at the necropsy (13 per cent of the cases, Roms) 

Tmivmaiic abscess as well as abscess due to spread of disease from adja- 
cent structures, usually manifests itself by pain in the region of the Inei, 
aggravated by motion and pressure, and referred to the right shoulder, 
palpable and audible friction (attributable to local perihepatitis), perhaps 
jaundice due to compression of the biliary ducts, chills, fever, sweats, and 
leukocytosis, enlargement of the liver, usually irregular, and perhaps a 
fluctuating tumor The sequence of these phenomena upon an obvious 
trauma, especially if the skin and subcutaneous tissues have been lacerated, 
gnes to them peculiar diagnostic significance that can scarcely be inisin- 


' Consult Strong in this -work, vol i, 514 
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fcrpreted, to these are sometimes added the discharge of pus through the 
Mound whereupon one has only to decide whether the abscess is about or 
involves the liver tissue The detection of hepatic cells in the pus or in 
scrapin<TS from the base of the abscess cavity settles the diagnosis conclu- 
sivch, which, however, IS usually a matter of academic interest, since the 
treatment cannot be other than surgical 

Mtdtiplc scphcopyccmw abscesses, wdiether due to portal vein, hepatic 
artery, hepatic lein, or biliary duct infection, often are not diagnosed, m 
pci haps the majority of cases their existence can be only suspected, that 
IS, the symptoms of the primary disordei overshadow' those due to the infec- 
tion of the liver and dominate the clinical pictuie In the one case the 
sjraptoms are those of a piimaiy suppurative process in the heait (ulcerative 
cndocaiditis, puiulent pencaiditis), in another case in the lungs (abscess of 
lung or cmpYcma), again, in the abdominal or pelvic viscera or in the 
extremities The primary local process may be more or less obvious, and the 
general symptoms, chills, fcvei, sweats, and leukocytosis, are usually referred 
thereto, pain in the region of the liver may be inconspicuous or misinter- 
preted, the Iner may not be noticeably enlarged (since death usually ensues 
early) , pain in the shoulder may be interpreted as that of septicopysemic 
or toxic arthritis, etc In many cases the diagnosis of the liver invoh ement 
IS of academic rather than of practical importance, since the condition is one 
of general septicopyrnmia, of which the hepatic involvement may be only a 
minor pait, and its detection w ould not notably influence either the diagnosis 
or the ticatment, although it might add materially to the seiiousness of the 
prognosis In some cases, however, particularly of so-called poital p3a3mia, 
but also of general arterial pyaemia, or of spread of infection to the liver from 
suppurative cholangitis, the diagnosis is possible from a knowdedge of the 
primary disorder and the development of local symptoms referable to the 
iner, the onset of which may he manifest by an aggravation of the general 
symptoms, especially the fever, sw'eating, and leukocytosis (or the marked 
lessening of a previous well-maiked leukocytosis, significant of lessening 
general resistance) The significant local symptoms consist of pain in the 
region of the liver referred to the right shoulder, tenderness about the liver, 
peihaps a mild grade of jaundice, and enlargement of the liver, the enlaige- 
ment maj be quite regular, but the organ is likely to be softer rather than 
harder than normally, sometimes the enlargement is irregular and nodular, 
and the nodules may be soft or semifluctuating, in this event audible or 
palpable friction (attributable to perihepatitis) may be detected 

27ic so-callcd {topical abscesses and other Iner abscesses of inteshnal 
otiqin and slow' (or comparatuelj slow) development are, as a rule, much 
11101 c rcadilv diagnosed, but, as already stated, some of them are so in- 
definite in their clinical manifestations as to escape detection Gener- 
alh the onset is slow and insidious, sometimes for w'eeks or months the 
patient maj complain of general ill-hcalth, malaise, or graduallj increasing 
weakness — which arc espcciallv significant if thej' constitute part of the 
poor health or delaied conialescence from dysentery and other intestinal 
disorders attended bi suppuration or ulceration (such as appendicitis, etc ) 
In some cases, how ewer, the onset is sudden, attended by a chill or chilliness, 
and follows directfi upon these intestinal diseases, m other cases, although 
tlio notewortln simptoms dcielop acutely, the antecedent disorder was 
present at some more or less remote time, and the abscess, doubtless pre- 
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viously latent, lias been a^siakened into activity by some accidental cause 
In another series of cases there have been one or seieral, sometimes recui- 
rmg, attacks of what one may interpret as acute congestion of the Inei, or 
acute hepatitis, especially in the tropics 
Suppuration of the liver is sometimes first suggested by pain, but one must 
remember that even a very large abscess of the liver may be altogether 
unattended by pain In some cases early in the disease the pain is like that 
already mentioned m connection with active congestion or acute non-sup- 
purative inflammation of the liver (due to tension of the capsule), which in 
reality usually precede the abscess formation Pam when present vanes 
with the situation of the abscess, when situated deep within the liver there 
may be no pain whatevei, since the liver paienchyma is insensible to pain, 
the nearer the surface and the more marked the involvement of the liver 
capsule the more marked the pain, it may be quite acute, oi merely a 
sense of weight or discomfort that may be increased by motion With the 
progress of the abscess formation deep within the liver substance, the initial 
pain, that due to tension on the liver capsule, may entirely disappear (often 
occasioning an unwarranted sense of satisfaction), and it reappears when 
the abscess has reached the surface of the liver and provoked a perihepatitis, 
in which event the pain may be quite like that of pleuritis The pain is not 
infrequently referred to the right shoulder, especially below the aciomion 
process of the scapula, where it is usu/illy dull and aching, this is said to be 
most common when the abscess is in the right lobe of the liver (the great 
majority of cases) , occasionally it is referred to the left shoulder (abscess in 
the left lobe, in some cases at least), larely it is bilateral This pain also 
is due to the peiihepatitis and diaphragmatis, which irritate the phrenic 
nerve which communicates with the superficial cervical plexus, the pain, 
therefore, is not significant of suppuration as such 
Jaundice is present in about 16 per cent of the cases (58 of 375 cases, 
Thierfelder) , usually it is slight, rarely marked It is due to pressure of the 
abscess on adjacent biliary ducts or to an associated intrahepatic cholangitis 
Constitutional symptoms, especially chills, fever, and sweating, signifi- 
cant of suppuration under all circumstances, are of such importance that 
the diagnosis virtually is impossible m their absence A chill is not uncom- 
mon at the onset of the suppuration, and a chill or chilliness, especially 
toward evening with a rise m the temperature, is rather frequent, but in 
some cases that develop slowdy and become well encapsulated a chill may 
be missed — entirely or until late in the course of the disease Fever is an 
extremely important symptom, and probably essential to the diagnosis 
It varies much in different cases In perhaps the majority of cases it partakes 
of the so-called hectic type, the elevation being m the evening, but the fever 
may be more or less continuous (especially early m the disease), remittent, or 
intermittent, sometimes the diurnal fluctuations are quite marked — 96° to 
104° or 105° F In chronic and well-encapsulated cases the fe^ er range may 
be slight, sometimes there is apparently no fever at all or only slight and 
transitory attacks, rarely the temperature is subnormal Sw'eating is a com- 
mon, almost a constant 'symptom , it is usually most marked at night, but 
may occur irregularly during the day, especially if the patient sleeps Often 
the sw^eats are \ery profuse, and gne rise to great debility The skin m 
many cases is frequently moist and clammy, especially upon the slightest 
exertion Other manifestations of the general toxaemia are seen in arthritic 
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pains, and sometimes swelling of the 30ints (toxic synovitis and arthritis), 
and in certain nervous symptoms, such as headache, nervousness, restlessness, 
insomnia, irritability, mental depression, melancholia, etc These nervous 
symptoms may be due in part to the bacterial toxaemia and m part to gastro- 
intestinal autotoxsemia, the consequence of interference wuth the detoxifying 
function of the liver 

Examination of the patient often discloses a geneial and facial aspect, 
the hepatic facies, leadilyiecogmzed and of much diagnostic significance to 
those ot experience The patient obviously is sick, the facial aspect is one 
of anxiety, distress, and more oi less sufteiing (oi perhaps the marks of 
past suftenng), the complexion is muddy oi sallow', or slightly icteric, the 
general integument is now hot and dry, now' cold and moist, loss of flesh is 
piogressive and is moie maiked the moie seveie and the longer the duration 
ot the disease 


Examination usually show's the hx’ei to be enlaiged, although m some 
cases XX hen the abscess is deeply seated and small, and sometimes even xx’hen 
it IS quite laige, no veiy notexvorthy enlaigement may be detected by the 
ordinarj methods of physical examination The situation and direction of 
the enlargement depend upon the situation and diiection of the abscess, 
since this is usually in the light lobe, the enlargement is usually m the right 
h) pochondi mm In the early stages, when the abscess is still xvithin the 
substance of the hx'ei the enlaigement is usually toleiably uniform, but as 
the abscess incieases in size it commonly causes dispropoi donate enlarge- 
ment of the liver upward and a corresponding change in the area of hepatic 
dulness, this often assumes a cliaiacteiistic dome shape, that is, the upper 
limit ot hepatic dulness rises iieai the mammillary line, reaches its highest 
point neai the midaxillaiy line (xxheie it may be on a level xvith the fourth 
or the third rib), and then descends, so that m the midscapular line it may be 
as low' as the angle of the scapula A decline of the uppei limit of hepatic 
dulness near the x'ertebrar is quite cliaiacteiistic of liver abscess In some 


cases these changes aie not present, as xvhen the abscess occupies the left 
lobe, 01 XX hen the enlaigement of the lixei is laterally lather than upxxard, 
or downward and anterioilv, in the last mentioned event there may be 
bulging beneath the niaigin of the ribs or in the epigastrium, xxhere on pal- 
pation one may detect a rounded or globulai, smooth, and tense or semi- 
huctuating tiimoi (depending upon xvhethei the abscess actually projects 
beyond tlie surface or is still xvithin the substance of the hx'er) In some 
cases definite fluctuation may be elicited When enlaigement cannot be made 
out b> the usual methods, lecouise ma> be had to the ^-lays, which xxill 
readih disclose anx iiiegulai enlaigement as xx'ell as the usual limitation of 
tile moxement of the diaplnagm on the right side m these cases 
As the abscess appioaches or reaches the surface ol the livei perihepatitis is 
set lip, and friction may be detected, this suggests the point of election m 
the exent of resorting to exploratoiv puncture The muscles of the right 
nppei quadrant of the abdomen become tense and unyielding, and there 
is usualh considerable local tenderness In some cases also there is more 
or less local oedema, confined to one or txx'o intercostal spaces or involving 
1 most if not quite all the surface projection of the liver , w'hen present, this 
’^^’ch diagnostic significance 

^ re urine is concentrated, of high color, increased specific grax'itx , and 
epositi an abundant sediment of mates and uric acid, as a rule, the amount 
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of urea is diminished, but this is quite ^allable, although it is likely to be 
lessened if theie is much destruction of the Iner tissue, indican and a small 
amount of albumin aie sometimes piesent, and albumose may be found in 
cases of considerable toxic absorption Examination of the blood mai 
reveal leukocytosis — a total count of 25,000 or more — and a relatne mciease 
of the polynuclear neutiophiles, unfortunately, honever, leukocytosis is not 
always found, it is likely to be absent in slow-growing, chronic, and n ell- 
encapsulated abscesses 

There are a number of other signs and symptoms that occur m vaning 
combinations m different cases and are due to ^a^lable conditions Thus, 
certain gastro-mtestinal symptoms may develop, such as nausea and vomit- 
ing, which are most common when the leit lobe is involved (local adhesions 
oi pressure on the pylorus or duodenum) , the appetite is usually poor, and 
the tongue coated m the centre, or smooth, red, and fissuied, there may be 
constipation (usually v hen the abscess is latent) oi diari hoea (when there is 
maiked congestion of the liver oi the acute hepatitis of the tropics), some- 
times an obsolete dysenteiy is reactivated, and large amounts of pus may 
appear m the stools if the abscess ruptuies into the bowel Amcebie ma'v be 
found m the stools, especially if there is diarrhoea, when there is constipation 
thev may be found in the mucus that often coats the fajces The giowth of 
the abscess upward, together with restricted movement of the base of the 
right chest and of the diaphragm, cause more or less congestion and com- 
pression of the base of the right lung, and lead to cough, dyspnaa, impaiied 
percussion resonance, feeble or bronchovesicular breath sounds, and fine 
rales, later, pneumonia may develop In some cases a short, hacking, 
spasmodic cough ensues, it is usually referable to irritation of the diaphragm 
or an actual pleuritis, which m turn may have been due to transpoit of infec- 
tion through the diaphragm or to rupture of the liver abscess into the pleuia 
The cardiac action also may be embarrassed by the pressure of a large 
abscess, and the pulse may be rapid and iriegulai The spleen usualh is 
not enlarged and not palpable Ascites does not occur unless there is some 
causative complication 

Spontaneous luptnie is a common event in the course of large, especially 
tropical, abscesses of the liver In Cjw’s senes of 563 cases, rupture occurred 
in 159 (28 2 per cent ), as follows Into the lung m 59, the pleura in 31, 
the pericardium m 1, the peritoneum in 39, the intestines m 13, the stomach 
m S, the kidney in 2, etc In Thierfeldcr’s collection of 170 cases perfoi- 
ation occurred into the lung in 74, the pleura in 26, the pericardium m 4, 
the intestines m 32, the peritoneum in 23, the stomach in 13, the kidney in 1, 
etc Additional statistics are given by Strong 

In a majority of the cases i uptime occurs upv ai d through the diaphragm 
(57 per cent of C\r’s cases, 59 per cent of Thierfelder’s cases) In 
some cases purulent pleuritis results and gives rise to the usual signs 
thereof, m other cases (hepatopulmonai > abscess) the pus finds its vay 
into the lung either directlv, m consequence of the early formation of adhe- 
sions (which IS the rule), or indirectly, following a purulent pleuritis When 
rupture occurs into the lung and the process finally iniolves and perforates 
a bronchus, a large amount of pus (perhaps mixed v ith blood) may be sud- 
denly coughed up, or it maj come up w ith i ery little effort, being ei idently 
discharged in consequence of the release of the tension of the abscess, so 
great ma'^ be the amount of pus thus released that the patient’s lungs maj be 
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inundated and sudden death may ensue In other cases smaller amounts 
of pus are coughed up fiom time to time, but the total amount in the twenty- 
four horns may be considerable — ten to tuehc ounces oi more The expec- 
torated pus may exhibit oidinan purulent chaiactciistics and contain 
neciotie Inci tissue, usually, howerci, in the early stages at least, there 
IS moic 01 less blood mixed r\ith the pus, this expectoiation has been 
likened to anchor v sauce Amcebai may be found in it, should they be the 
ixeiting cause bhorild the condition pi ogress faroiably, which it does in 
inaiir eases, the amount of pus expectoiated giadualh diminishes and ulti- 
mate ly eeases, and the patient lecoreis In other eases the expectoiation 
lessens oi eeases, but the patient’s geneia! condition becomes noise, and 
chills, fen ci, and sweats lecui, eridentlydiainage has become insufficient and 
]nis accumulates Again, a large amount of pus may be discharged, and 
again the expectoiation ina> cease, such raiiation in the phenomena (altei- 
nafe emptying and lefilling) may recui foi some time until recovery eventually 
ensues oi the patient dies of septicopyannia, luptuic of a pulmonaiy blood- 
\esscl, etc A second umujituied abscess should be suspected in the event 
of peisistenee of the septic ]ihenoincna, despite evident fiee drainage 
lliiptuie into the stomach oi the duodenum is usually folloned by epi- 
gastric disticss, nausea, vomiting of considerable pus, diimnut on m the 
si/c of the Inei, and peihaps iclief of the local symptoms lefeiable to the 
In Cl Rupture into the intestine is followed by diairhcea and pus m the 
stools, the pus frequently is orcilooked, cspecialb rvhen the lupture occurs 
into the small intestine Pei fora tion into the peiitonciiin may occur into 
picforincd adhesions, whence a localised extrahepatic abscess may ensue, 
01 into the gencial peiitoneal carit^, m which event a generalized peritonitis 
nia\ be set up and soon lead to death, but somc-times, in view^ of the fact that 
the abscess in.n be steiilc, pciitomtis inaj not immediately ensue and the 
patient, if opeiated upon, mar lecoiei 
Diagnosis — The eliagnosis of suppuiatue hepatitis is often attended 
with tonsidciable difficult! The most suggestive signs aie the etiological 
laetors, which rary wutli the source of infection, W which should be 
carefully studied, pain in the region of the liver, perhaps referred to the 
right shouldei , progressive enlaigemcnt and tenderness of the liver, slight 
l.uiiidiee, and chills, fcrci, sweats, and leukocytosis These symptoms, 
howerei, aic not alwais outspoken, the leukocytosis, toi instance, may be 
slight, and the so-called tropical abscess may be latent foi a long tune, and 
when soniewhit ictuc mar gi\e use to quite mdefimte symptoms 

'\Iansou* states “Golden rules in tiopical piacticcaie to think of hepatic 
ihsctss in all cast*? of piogicb&ne dcteiioiation of health, and to suspect 
h\er ibsciss in all obscure abdominal cases associated with evening rise of 
temperature, and tins paiticulaih if there be enlargement of oi pain in the 
uer, leukocytosis, and a luston of drsenteiy — not necessarily' recent dys- 
enten If doubt exists, there should be no hesitation in having early 
reeornsc to the aspirator to clear up the diagnosis ” “The most common 
inistrkes m diagnosis are ( 1 ) Failure to recognize the presence of disease 

an enormous abscess may occupy the lucr 
(-) -Misinterpretation of the significance and nature of a basic pneumonia— 
I condition so often accoinpaii! mg suppuratne hepatitis ( 3 ) Attributing 

‘ Trornrd Di’^ra-c’<, lOOT, -tth edit , 510 
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the fever symptomatic of liver abscess to malaiia (4) Mistaking other 
diseases for abscess of the liver, and vice versa— for example, hepatitis of a 
non-suppurative natuie, such as that attending malarial attacks, suppuratn e 
hepatitis before the formation of abscesses, svphilitic disease of the liver— 
softening gummata which are otten attended with lever of hectic type, 
pylephlebitis, suppurating hydatid, gallstone and inflammation of the 
gall-bladdei , subphrenic abscess, abscess ot the abdominal oi thoracic 
w'all, pleuiisy, encysted empyema, pyelitis ot the right kidney, pernicious 
anaemia, leukocytluemia, scuivy and similar blood diseases associated wuth 
enlargement of the Inci, ulceiative endocarditis, kala-a/ar, Malta fever, 
trypanosomiasis Any of these may be attended wuth fevci of hectic type, 
increased area of hepatic peicussion dulness, and pain m and about the 
liver ” 

Malaiia may be excluded by a histoiy of antecedent dysenlciy oi other 
etiological factoi, evening rise in tempeiatuie (that of malaiia being more 
common during the day), dispiopoitionate enlaigemcnt of the liver as 
(ompaied wuth the spleen (the ie\erse being the case m malaiia), absence 
of malarial paiasitcs in the blood, pol>nucleai leukocytosis, and the non- 
response to quinine Cholelithiasis and Charcot’s bilnry inteimittent fevei 
may be excluded by the absence of a Instoiy of cholecystitis, cholelithiasis, 
and biliaiy infection, the absence of attacks of fevei, etc, sepaiated bt 
longer or shoitei peiiods of apyitxia, the non-occiuicnce of inciease in the 
imiidice aftei each attack, and the absence of seiious impairment oi the 
general health despite the long duiation ot the disoidei 

Prognosis — The small multiple abscesses of the livei, ivhatevci then 
etiology, are almost mvaiiably fatal, death usually lesulting within one to 
three weeks Many of the laige single so-called tiopical abscesses eventuate 
in lecoven , then duiation, however, is uncertain, since it is not possible 
always to say w'hen they began, they are often latent foi a long time The 
mortality m unopeiated cases has varied up to SO p^i cent, but Canthc 
states that now' the figuics “have fallen to betw'ecn 20 ind 30 pei cent , and 
there is no doubt that with earhei opeiations the moitahty wull be still 
further reduced ” The outlook after luptuie into the lung and evacuation 
through a bionchus (hepatopulmonaiv abscess) is lathei favorable (75 pci 
cent of iccoceiies, De Castio), although the condition may last foi months, 
ruptuie into the hollow abdominal Msceia oi externally may also be followed 
by recovery, but luptuie into the peiitoncum, the peiicaidium, the abdomi- ' 
nal bloodc cssels, etc, is usually fatal Recuiience of the abscess may 
follow' appaicnt lecoveiy, especially if the patient lemains in oi soon letuins 
to the tropics 

Treatment — The treatment of such foi ms of suppuiative hepatitis as aic 
amenable to treatment is essentially suigical The treatment of the multiple 
septicopysemic abscesses is that of septicopyremia m general, the liver con- 
dition neither modifies nor influences appreciably the ticatment, w'hich 
should be stimulating and supporting, W'lth such diainage oi other surgical 
treatment of the oiiginal focus of disease as may be possible No sufficiently 
satisfactoiy and dependable method of ticatment by means of sera, bacterial 
emulsions, etc , is yet acailable, but doubtless the future will bung it 

The diagnosis of the large single abscess furnishes the indication for its 
ecacuation, and ecen when the diagnosis of a single abscess cannot be made 
positively, although hepatic suppuration is obviously present, resort should 
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be h.id to oporition M.inson, Cantlic, and others of much experience 
ach ocatc c\ aciiating tlic abscess by means of a trocai and cannula Cantlie 
has dcMScd a special instrument, the use of which he believes obviates the 
only danger to be feared— that ot puncturing the inferior vena cava or the 
trunk ot the poital \cin before it enters the substance of the livei The 
o]iinion of those ot much cxpciience is entitled to respect, and the favorable 
results of the treatment commend it to professional confidence, but one 
cannot be unmindful of othei dangers, such as severe hemorrhage, perfor- 
ation of one ot the hollo^^ abdominal visceia, i upturn of the abscess into 
the pciitoneal cavity, etc , so that the preferable operatne procedure eon- 
sists of opening and draining the abscess under viei\ In the event of 
|)cifoiation of the .ibscess, immediate operation is indicated, operation is 
indicated also in the event of perfoiation into the lung, hollow abdominal 
1 iscera, etc , but it need not be undertaken immediately, since m many 
ot these cases spontaneous iccoveiy ensues, signs warranting delay consist 
of good general condition ot the patient, minoi septic or toxic phenomena 
(chills, fcvci, sweats, etc ), fiee discharge ot pus, by the bowel or by expec- 
toration, imjirovcment m the local conditions, etc 


CHRONIC INTERSTITIAL HEPATITIS THE CIRRHOSES OF THE LIVER 


Chionic Intel stitial hepatitis, comprising the so-called cirrhoses of the 
Ii\ci, has been much and variouslj' classified — etiologically, anatomicalh, 
and clinically * The disorder ^^as first described by Vesahus, but the term 
cirrhosis m as first emploj cd by Laennec to desenbe the yelloM ish (wp/idf, 
yellowish) “hobnails,” which he legarded as new^-growth 
Eliminating from consideration cases of (1) So-called capsular cirrhosis 
(more piopcily called pciihepatitis oi hepatic capsulitis), m which the hvei 
tissue may be not at all affected, except peihaps secondarily in consequence 
oi compi ession oi by slight mgrow'th of new connective tissue from the cap- 
sule, (2) so-called cardiac cirrhosis oi cardiac liver, which de^elops in con- 
sequence of long-standing passu c congestion, (3) syphilis of the liver, in 
which the lesions are specific and pecuhai to that infection, and (4) cii- 
cumscribcd or focal fibroses wdiich follow limited inflammatory and degen- 
eratue processes, focal necroses, chronic obstruction of the biliary ducts 
(pericholangitis), etc — tlicie are two t’ypes of chronic diffuse disordei of the 
iuei, attended by fibrosis, to wdiich the term cirrhosis may be limited One 
of these disoidcis is ^elv common, it is usually due to the misuse of alcohol, 
It Is chaiactcrized by moderate enlargement ot the luer (which m ad\anced 
stages nia\ become icduced in si/c), bi phenomena of portal obstruction 
(noiabh hamiatemesis and ascites), and bi the absence or unimportance of 
laiindice, and after the deielopinent of symptoms it usually runs a corn- 
par itu eh short course (Laennec ’s portal, alcoholic, atrophic, or multi- 
lobiilai cirrhosis) The second of these disorders is lare, it is of unknown 
ctiologi , It IS charactcri/ed by marked and persistent enlargement of the 
luer and spleen, bi chronic jaundice, by periodic attacks of abdominal pain 


' Tlic del Ills of the procedure may be found in Manson, loc cit , and Cantlie 
Inicrmtxonal C/itiiM, 1904, 1 1th senes, ii, 93 > ^ uanxiie, 

- Consult lalmrds, Inlcrnahonal dimes, 1902, twelfth senes, n, 92 
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and fe%er, and by the absence of manifestations of poital obsti notion (notably 
ascites), and it inns a comparatively long course (Hanot’s, biliaiy, hjpei- 
trophic, or monolobular cirrhosis) 

There can be no seiious objection to the use of the terms Laennec’s and 
Hanot’s cirrhosis, aside fiom that inherent in eponymic terms Alcoholic 
cirrhosis accurately describes most, but not all, cases of Laennec’s cirrhosis, 
but alcohol peihaps sometimes gives use also to Hanot’s cirrhosis, although 
this IS a disputed point, and the study of the etiological factors in each case 
of cirrhosis is important fiom many points of view, particularly the thera- 
peutic The terms atrophic and hypei trophic, to designate, respectively, 
a small and a large liver, are most ill-advised and hai e led to the most 
confusion and misapprehension There has been much discussion as to 
whether or not there is a so-called hypertrophic stage of atrophic oi Laen- 
nec’s cirrhosis, and this so-called hypertrophic stage has been confounded 
with what IS spoken of as hypertrophic or Hanot’s cirrhosis Aside fiom 
notable variations m size that may occur within a compai atively short time 
in a liver the seat of Laennec’s cirrhosis, a small or so-called atrophic liver 
IS often hyperplastic to a considerable degree, and a large or so-called 
hypertrophic Iner always exhibits considerable atiophy of the hepatic 
parenchyma, and most cases of Laennec’s ciirhosis result fatally while the 
liver IS still larger than normally, that is, in many cases the so-called atrophic 
liver does not become atrophic (smallei than normally), but remains to the 
end, as it were, hypertrophic The teims assuiedly are inadequate to 
describe the conditions, and should be discontinued 

The arrangement and disposition of the iiev connective tissue in cir- 
ihosis has led to the use of teims such as multilobulai, monolobular, unilob- 
ular, interlobular, intialobulai, peiiccllulai, etc These terms accurately 
desciibe the lesions with vliicli they are connoted, but they take no account 
iihatevei of the changes in the paienchjma, which aie of piime importance 
Difficulties arise vlieii one attempts to coiielate these teims vitli definite 
disease entities, the disposition of the connective tissue suggested by the 
several teims often occuis togethci m the same case, clinically the terms aie 
of no use whate^ ei 

The piefeiable teims toi the tvo mam tjpcs of ciirhosis, of vhich there 
are subtypes, are poital and biliaiy, poital, because the etiological factor 
IS perhaps always tiansmitted by the portal ciiculation, the new-foimed 
connective tissue is especially conspicuous in and about the poital spaces in 
the hvei, and the obtiusnc symptoms aie those of portal obstruction, 
biliary cirihosis, because the essential lesion is a ladicular cholangitis and 
the conspicuous clinical featuie is jaundice, due to obstruction to the iiee 
flow of bile 

Tvo subtjpes of biliaiy cirrhosis aie sometimes diffei entiated (1) The 
hypeitiophic bihaiy cirihosis of Hanot, and (2) an obstiuctive biliaij cir- 
ihosis — by which is meant a condition of pericholangitic fibrosis spreading 
to the adjacent Inei lobules in obstruction of the extiahepatic biliaiv ducts 
The disorder was first desciibed by Wickham Legg, and later by Charcot 
and Gombault, Gilbeit and Sourinont, Chauffard, Ford,‘ Weber,^ etc 
Theie is no doubt that fibrosis docs occur m the h\er in some cases of 

‘ American Journal of the Medical Sciences, 1901, cxxi, 60 

= Tramactions of the Pathologieal Society of London, 1903, In, 103 
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(hromc obstruction of the e\traliepatic biliary ducts, but the fibrosis is 
usually niinoi in grade, it deielops about the intraliepatic biliary ducts 
{pericholangitis), it seldom implicates the User lobules to a noteworthy 
decree, and” of itself it does not give use to noteworthy symptoms, the 
symptoms remain those of the obstiuction (especially chionic laundice and 
acholic stools), to which subsequently may be added, as in any disoider of 
the Incr, phenomena attiibutable to disoiganiration of the hepatic paren- 
chyma Compression of the common bile duct, wuth complete interruption 
to the flow' of bile, as occurs, for instance, in carcinoma of the head of the 
pancreas, is often attended by serious consequences, such as dilatation of 
the intraliepatic ducts, and compression atrophy, degeneration, and pig- 
mentation of the Iner cells, in some cases also some replacement fibiosis 
occurs, hut in degree it is by no means comparable to that of cirrhosis in the 
oidinary sense The obvious inference is that m most cases of consideiable 
fibrosis of the liver in chiomc obstiuction of the biliary ducts, factors other 
than the obstruction are the real cause of the fibrosis In some cases this is 
doubtless infection of the biliaiy tiact, w’lth consecutive cholangitis and 
jicricliolangitis, as occurs in some cases of cholelithiasis, wutli more or less 
incomplete obstruction, in other cases, the common causes of portal cir- 
ihosis, such as alcoholism, putiefactive and other disoideis of the intestine 
(due in part perhaps to absence of bile), etc The proper interpietation 
of the phenomena is of more importance and interest than attaches to 
academic discussions, those that interpret localized fibroses as cinhosis will 
continue to speak of the condition as obstiuctive biliary cirrhosis, but it is 
not beyond the facts to asseit that biliary obstruction of itself does not gne 
rise to cinhosis m an acceptable sense, that the fibrosis that does occur is 
not of constant tjpe, is almost negligible anatomically, and is assuredly 
negligible clinically, and that when a notew’ortliy ciirhosis occurs in asso- 
( lation n ith obstruction to the biliaiy ducts it is probably due to the ordinary 
causes of cinhosis rather than to the obstruction 


PORTAL CIRRHOSIS 

Portal cinhosis is a chronic degenerative and inflammatory disease of the 
Iner chaiacteri/ed by lecuiring degeneration and regeneration of the hepatic 
parenchyma and by concomitant and consecutive fibrosis in and about the 
Intel lobular oi poital spaces, all of wdiich leads ultimately to obstruction 
of the noital ciieulation 

Etiology — Portal ciirhosis is peculiarly a disease of adult life, it is most 
coiiiinon during the fifth decade, the maiority of the subjects succumbing 
before the fiftieth leai, foitvcight and sei en-tenths years being the average 
age of 121 males, and fort's -seven yeais of 44 females, Rolleston It is, 
ion 01 or, bs no means rare at the e\ti ernes of life A notable number of 
cases occur in soung children, in whom it is often fatal before the sixth year 
t is a little more than twice as common in men as in women, and it is also 
more commonly latent in men Occupation is of significance only m so much 
as 1 brings in its train other etiological factors, notably alcoholism 

ortal cinhosis is undoubtedh the expression of the activity of some 
poison or poisons, these are carious in nature, and mai reach the Iner by 
\ac of tlic portal coin, the hepatic artery, or both In the great majority of 
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cases the portal vem is unquestionably the patlnxaj Fiom tunc iininc- 
morial ma 3 or importance has been attributed to alcohol, and assuredly m ith 
reason, but during recent yeais attempts have been made to minimize its 
influence, and its action is probably mdiiect rather than diiect Alcohol is 
especially active when taken m the form of distilled liquors, but cirrhosis 
occurs also m those addicted to the use of wine, beer, ale, poitei, etc , and 
It IS moie common among those who dunk constantly a smafl amount 
than among those who occasionally drink a considerable amount The 
strongei liquors are the more active probably because they aie often taken 
on an empty stomach and consequently reach the Inci in concentrated 
form How the alcohol acts is not definitely know n, but it is likely that it 
acts (1) As a direct irritant oi poison to the hvei cells (of wdneh there 
is suflBcient experimental proof), causing parenchymatous and fatty degen- 
eration, even necrosis, or distuibmg the functions ot the hvei cells and rendei- 
mg them unduly susceptible to the influence of othei causative factors (auto- 
genic poisons, bacterial toxins, etc ), as w'ell as irritating the connective 
tissue of the organ, and (2) by causing gastro-mtestmal catarrh and 
thus fa^orlng the formation of divers autotoxins inseparable fiom that 
condition wdneh, tiansported by the portal vem, may be the active 
factor in provoking cirrhosis m a liver otherwuse rendeied vulnerable It 
has been suggested that ethyl alcohol is not the active factoi m setting up 
the cirrhosis, but rather adulteiants, such as amyl alcohol, the aldehydes, 
aiomatic substances, etc , but as yet this is puie hypothesis Certainly, 
however, cirrhosis occuis m the absence of alcoholism, and not all alcoholics 
become cirrhotic In cases in which alcohol seems to be, oi is, the only 
obviously active factoi, it is not unlikely that theie is also a concealed heiedi- 
tary oi a postnatal acquiied lowered vitality on the part ol the livei that 
rendeis it especially susceptible, and this is doubtless tiue also m respect to 
othei etiological factors That hereditary influence is sometimes operatic c 
IS suggested by the occasional occuirencc of several cases of cirrhosis m the 
one family, but m these cases one cannot ocerlook the likelihood of familial 
addiction to alcoholism, as w^ell as hereditaiy syphilis 

There is reason to believe that poisons, particularly the fatty acids (lactic, 
butyric, acetic, valerianic, etc ) and other lil-understood enteiogemc toxins 
associated wuth different forms of indigestion, may be the causative factors, 
especially in non-alcoholic subjects wdio gne a histoiy ot long-continucd 
indigestion, followung or associated wnth overindulgence m highly seasoned 
foods, spices, etc (dyspeptic cirrhosis, Budd’s non-alcoholic ciirhosis) The 
fatty acids and other toxins raiely may be ingested preformed wuth the food, 
but they are much more likely to be manufactuied m the intestinal tract in 
cases of gastro-mtestmal catarrh (fermentative dyspepsia), expeiimen tally 
lesions resembling those of cirrhosis have been pioduced by injecting fatty 
acids into lower animals To the influence of enterogenic toxins, spices, 
etc, may also be attributed the einhosis occurring among the Hindus, 
Egyptians, etc , w'ho, avoiding alcohol, nevertheless often eat food that is not 
above reproach and are quite partial to condiments and spices, such as 
ginger, peppei, etc , often in decoctions It is also likely that a poison elab- 
oiated m the spleen may cause ciiihosis (Banti’s disease, splenic ansemia w ith 
terminal cirrhosis of the liver, and ascites) 

Infections of \arious kinds may be follow'ed by cirrhosis, but the relation- 
ship of the one to the other has not jet been definitely determined In most 
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of tlitbc cMSLb the infection ib earned to the hvei by the general as well as 
I)\ the portal circulation Many acute mfections aie known to cause patho- 
loffie il ehangeb in the Iner (degeneration, local necioses, inflammation, etc ), 
.iiui bonie ol tlicbc are follow’cd by fibrosis — usually localized and minor or 
moderate in grade, but this scarcely constitutes cirrhosis in an acceptable 
sense A malarial cirrhosis has been ividely commented upon, but it is prob- 
ably not as common as many obseners believe, both diseases may occur 
eoneurrcntly Tuberculosis is sometimes associated w ith cirrhosis, especially 
fatty cirrhosis, and some observers believe that the tubeicle bacillus or the 
tubeielc toxin absorbed from the intestinal tiact or the peritoneum may set 
U]i the lesions of cirrhosis ^ The lesions m the liver caused by syphilis are 
not tliosc of cinhosis (in a lestiicted sense), but antecedent syphilis may 
rciuiir a Iner unusually susceptible to the ordinary causes of cirrhosis 
A ioim ol cirrhosis occuning m Egypt and elsewdierc has been attributed to 
a to\m elaborated by Uiicinana duodenahi, and Bilhaizia hwmaiobia, wnth 
which these subjects aie infected Rogers’ has desciibed a peculiar form 
ol intralobular cirrhosis produced by the protozoal parasite of Kala-azar 
\d<uni’s observations relating to a so-called diplococcic form of the colon 
biicilhis m cirrhosis m man and in infective cirrhosis in cattle is of interest, 
not so much as suggesting an etiological relationship of the bactenum to 
ciiiliosis, but as illustrating the bactericidal pioperties ol the liver cells It 
IS not iinpiobablc that bacteria may be indirectly the cause of cirrhosis in 
setting up catarrli.il and fermentative processes in the intestine, the toxic 
concomitants of which, being transported to the hvei, may act as the direct 
11 1 It, lilt factoi 

Otliei soits ol iriitants sometimes appe<ar to give use to cinhosis Thus 
in lireinoclnomatosis, m consequence ol luemolysis, blood pigment is set free 
. 111(1 infiltrates the tissues, and the Iner and the pancreas become fibrotic 
Cinhosis of thcliNci has been found m association AMth pneumonokoniosis 
(anthracosis, etc ), and with poisoning wuth lead, silver, arsenic, etc 
Experimentally,’' so-called cirrhosis, but usually minor and circumscribed 
fibrosis, has been piocluced by injecting certain bacteria, alcohol, and other 
irritants, such as chemicals, vegetable alkaloids, etc , into the jrortal cir- 
cul.ition, tlic general circulation, and the intestine Much more significant 
,ind of inoic iinpoitancc are Peaice’s^ studies legardmg the effects of hasmo- 
btic and hieraagglutinative sera the early necrotic lesions in the Iner are 
followed bs reparatn'c processes that constitute a chronic interstitial hepa- 
titis, these aic ol special interest, since they demonstrate that cirrhosis may' 
follow widcspiead destiuction of necrotic lesions in the liver, and explain 
(he histogc ncsis of cirrhosis and other reparative processes in the liver 
Pathology — The Iner vanes much in size m different cases, and in 
(fie same case at different times At the necropsy it may be a ery small, 
A\ cigliing onh 9S0 grams or less, or it may be Aery large, Aveighing as much as 
1000 grains oi more, but it is AAortliy of note that in the majority^ of cases at 
t le .iccropsA it w cighs more than normally Rolleston states that the aA erage 

Uimsche Woehen^enft, 1907, xx, S49, Stoerk, ibid , 1907, 

, Oil, JOIS and Isaac, Franlfurlcr Zcii-ichrift fur Pathologic, 1908, ii, 1250 
^ i7i?!«(^ of Tropical Medicine an ) Para^lologi/, July , 1908 
^ Lonsult I'lsdiler, Dciii'^chcs Archiv fur khni'^che Medizin, 1908, xcni, 427 
iwni hxpcnincntal Medicine, ICOG, Am, 64, Journal of Medical Research, 

* 'w, \\, 09 (literature) 
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'\\eiglit ot the liver m lo5 conseciitne neciopsies on oiirhotic subjects at 
St George’s Hospital vas 63 6 ounces (1978 grains), the aveiage -weight 
of the Iner in 100 cases collected by Hawkins was 52 ounces (1617 
grams), the minimum being 32 ounces (995 giains), and the maximum 
74 ounees (2300 giains), the average \\ eight in 93 cases collected by 
Kelynack was 53 ounces (1648 grams), and the aveiage weight m 34 
cases at the German Hospital, Hiiladelplna -i\as 1875 grams, the mini- 
mum being 980 grams and the maximum 2760 grams In fatal cases in 
young subjects the liver is lelatively and often absolutely laigei than in 
older subjects 

Vaiiations in the size of the liver may be due to diffeient factors It is 
essential to beai m mind that in the usual course of events the Iner may be 
enlarged from the beginning to the end of the disease It is often said that 
the hyer is enlarged in the early stages of the disease and small in the later 
stages — m consequence of contiaction of the newly formed fibrous tissue 
This change in size is sometimes observed, but it is incoiiect to assume that 
the decrease in size is due always or solely to contraction of the ner\ 
fibrous tissue Marked variations in size often occui rapidly, within several 
days or weeks, and are due solely to changes in the vascular supply The 
writer saw a In cr a hand’s breadth below the costal margin m the nipple 
line lessen so rapidly in size that at operation two weeks later it had 
receded well above the costal margin and presented the typical appearances 
of portal cirrhosis Similarly, large livers may be considerably reduced m 
size at the necropsy sereral weeks later, and Incrs small at one clinical 
examination may be much enlarged subsequently The large liver may be 
due to vascular engorgement, h-j'peiplasia of the liver cells, disproportionate 
fibrosis that is likely to be diffuse, as in the so-called monolobular type, and 
fatty infiltration and degeneration of the liver cells (fatty cirrhosis), often 
attributed to the influence of malt liquors and frequently associated nith pul- 
monary tuberculosis 

As a rule, the liver is of increased density (increased specific gravity), so 
that a small liver may v eigli more than a h\er of normal size, it is of inci cased 
consistency and lessened elasticity The capsule is often opaque, some- 
times considerably thickened, and not infrequently adherent to the under 
surface of the diaphragm Adhesions, Avhen present, are usually old, fibrous, 
and circumscribed rather than widespread, occasionally, however, they aie 
almost if not quite universal and may extend to adjacent organs — the gall- 
bladder, stomach, intestine, omentum, through the diaphragm to the pleura, 
lung, etc In other cases more or less recent, acute, fibrinous adhesions are 
encountered 


The surface of the liver is distinctly granular, the small livers more so 
than the larger ones giayish-white opaque depressions alternate with pale, 
yelloiMsh-bro-w n, sometimes reddish-brown, roundish or ovoid derations — 
the so-called granular or “hobnail” liver The hobnails vary considerably 
m size, from those scarcely larger than a pin’s head (under which circum- 
stances the sur-face of the liver is comparatively smooth) to others 1 to 2 
cm in diameter, usually they average from 2 to 4 mm in diameter Some- 
times many — ten or more — hobnails appear especially surrounded by an 
unusually rride band\of connective tissue that isolates them from ad- 
jacent tissue and causes a more marked projection from the general 
surface of the organ \ These lesions usually are distributed uniformly 
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throughout the liver, but occasional!} one lobe is more imohcd than the 
' others, the left lobe especiaflY may be icry small (lessened resistance’), 
r.irely'thc caudate, quadrate, or Spigelian lobe maybe dispropoitionatelv 
alfceted 

On section the Iner cuts with increased resistance, being much denser, 
firmer, and tougher than normally The cut surface i meals interlacing 
hands ot ii liitish oi grayish-u lute fibrous connectn e tissue that i ary some- 
what in thickness, peivade the entire organ, and are continuous with the 
grayish opaque depressions on the surface of the liver These bands of 
iibrous connective tissue, which obviously take their origin in the peripoital 
sjiaces, form a netiiork that encloses or suriounds islets of Iner tissue that 
laiy in size from that of a pinpoint to othcis 1 cm or more m diametei, 
the larger islets arc made up of sei eral, often eight, ten, oi more, hvci lobules 
(or leniams of Iner lobules), and are pervaded by more delicate bands of 
connective tissue (so-called multilobular cirrhosis) In many, but not all, 
cases the islets of hvci cells appear to be undei some tension, since on section 
they pro3ect somewhat, it is not impiobable that this is due to the elastic 
(issue of winch m part the newly formed connective tissue consists The 
liver tissue is usually pale yellowish in coloi or yellow ish blown, occasionally 
it IS greenish (from staining with bile), or reddish or biownish, especially 
in the centics of the lobules (from staining wuth blood or bloocl pigment) 
The islets of Iner tissue aie sometimes ^ery large, hyperplastic, evidently 
the result of actnc piohferation, a condition sometimes spoken of as nodular 
ciriliosis, 01 cnihosis with multiple adenoma This piocess doubtless, at 
fust compensatory, sometimes becomes unrestiamed and lesults in the pro- 
duction of carcinoma (curhosis with carcinoma) Occasionally the islets of 
In Cl tissue aie very pale (fatty degeneration) and at first sight lesemblc 
lien -glow til, III some cases the centres of some of the nodules au quite soft 
and iicciotic 

The bloodiesscls of the hvei show moie oi less well-maiked changes 
The hepatic aitciy and its smaller branches aie often distended — doubtless 
rtlatcd ctiologically to the necessity of supplying with blood the inci eased 
fibioiis tissue, m some cases the vessels exhibit the ordinary lesions of endar- 
teritis, especially in the cirrhosis of luemochiomatosis and of syphilis The 
hepatic leins may show' the lesions of obhteiating endophlebitis, as has been 
pointed out liA Hess ‘ The smaller mtiahepatic branches of the poital vein, 
ispceiallv those between the hvci lobules, are often compressed and not 
uiircquentb thrombosed, the larger intrahepatic branches, the mam trunk, 
and the gastro-mtestmal branches that go to form the mam trunk aie usually 
dilated, the wall of the vein is often thickened — periphlebitis and endo- 
plilcbitis, and thrombosis of the main trunk may occur (moie common in 
cirrhosis than m any other condition) 

Coiiimumcations between the portal vein and the systemic circulation 
constitute a part of the cirrhotic process For the most part these consist 
of dilatations of normally existing anastomoses They subserve the iiselul 
purpose of diverting to the superior and the inferior veme cavm the venous 
1 ood m the portal tributaries flowung against the obstruction m the portal 
< istnlnitioli in the In er, and thus they rehev e the portal congestion Although 
Usualh present, they arc not always observed, thej are sometimes absent in 

taicncan J ournal of the Mciical Sciences, 1905, c\\x, 9S6 
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fatal cases of cirrhosis m Inch death has lesulted Irom other causes These 
anastomoses haie been tlius desenbed by Rolleston ' 

“ 1 A geneial anastomosis betn een the \ ems of the peiitoneum and those 
of the abdominal nails, such as the lumbai and lenal These anastomoses 
are especially well-marked nheie the duodenum and colon are bound donn 
to the abdominal nail and are only paitially covered by peritoneum This 
subpeiitoneal anastomosis, desenbed by Retains, gn cs use to marked injec- 
tion of the peritoneum, n Inch is especially noticeable during life, as seen m 
laparotomies on cases of cirrhosis 

“2 Those around oi m connection with the In or The phrenic and 
intercostal veins on the diaphragm communicate betneen the laveis of the 
coronaiy ligament with the \eins in the Inei, this is not of much utility 
Dendritic nervous maikmgs on the skin along the line of attachment of 
the diaphragm occui m conditions like emphysema, and have no constant 
relation to cirihosis In the falcifoim ligament the paiumbihcal veins of 
Sappey put the poital lein into communication with the veins of the anteiioi 
abdominal wall A large \ein may thus run up in the falcifoim ligament 
which imitates the anteiioi cpigastiic vein of the frog This anastomosis 
ma'^ shov itself as a 'caput medusm,’ or number of dilated veins around the 
umbilicus This anastomosis must be distinguished from the more niaiked 
‘caput medusie’ vhich lesults from obstiuction to the passage of blood along 
the mfeiioi vena cava, in the lattei the dilated cpigastiic and mammary veins 
avoid and do not centre aiound the umbilicus In cases of extensn e ascites, 
both collateial circulatory channels may be de\ eloped 

“3 Between the asopliageal acuis, dischaigmg onto the azygos veins and 
so into the supeiioi icna c.ua on the one hand and the gastiie veins on the 
othei hand These a eins may become varicose (oesophageal piles), and, as 
a lesult of clnonie inflammation and mucous mcmbi.int, may become first 
adheient and then ulceiated Profuse and e\ en fatal hrematemesis may thus 
be induced In 80 pei cent of the cases of fatal gastro-intcstmal hemorrhage 
these oesophageal nances are picsent Varicose gastric \eins, especialK 
aroufld the cardiac orifice, are present in a small piopoition of cases 

“4 Between the superioi hemorrhoidal veins, tributaiies of the infeiioi 
mesenteric 1 ein, and the middle and inferior hcmoirhoidal a ems, which open 
into the internal iliac veins Dilatation and vaiicosity of these veins lead to 
piles It IS piobable that ciiihosis is not so important a cause of piles as has 
sometimes been stated, and at any late takes a iciy suboidinate position in 
this respect to constipation ” 

These anastomoses ser^e both a useful and an e\il purpose On the one 
hand, as long as the collateral circulation is efficient obstructive symptom^ 
are in abeyance and the disordered Inei is enabled bettei to pcrfoim its 
functions, perhaps enabled to legcnerate, v hence m some cases the disease 
remains oi becomes latent, even apparently cuied, on the other hand (a) 
the dilated i ems aic likely to rupture, either spontaneously or m consequence 
of trauma, and lead to more oi less se\eic hemorrhage (haematemesis, entei- 
rhagia, haematoma of the abdominal wall about the round ligament), and 
(h) much of the blood from the gastro-intestmal tract being thus dnerted 
from the liver to the general circulation, conditions somev hat analogous to 

* For an e-vcellent study with a review of the literature consult also Gilbert and 
Villaret, Revue de medecine, 1107, wmi , 305 
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tiiosc induced by the establishment of an Eck s fistula (the experimental com- 
inunication between the inferior \cna c.ua and the portal vein), superAcne, 
much of the jiroducts of digestion is not bi ought undei the influence of the 
h\er, IS not dotoxifiod, and toxamna ensues 
The gall-bladder and the biliarv ducts aie iisualh normal, occasionally 
there IS some tlnekenmg of the c\all of the gall-bladder fiom chionic chole- 
c^stlt^s Calculi aie sometimes cnc'ountored in the gall-bladdei or the ducts 
III 2] (15 d per cent) of 136 fatal cases (Rolleston), m IS (8 6 pci cent) 
of 209 men, and m 7 (17 pci cent ) of 41 nomen (Klopstock), in <S (22 2 
per cent ) of 3b tases at the German Hospital, Philadelphia 
Microtcopi/ ' \. clcai conception of the enihotic piocess is best attained 

b> beaimg in mind that, is lecogni/ed ago b\ IRitl and inoic iccentlv 
emj)hasi/cd by Krot/,* the hvei is not made up of acini in an .icccptablc 
sense While the pin siological unit of the hvci is that collection oi cells 
drained b^ a ladiele of the bile duct, this unit is scaicclv dchmitablc ana- 
toinically, noi aie tlu so-called acini, or lobules, cioss-scctions of nliich, 
smiouncied by coniicctue tissues, form such a conspuuous featuie of micio- 
s(opi( sections, oi such simjilc structure as at hist sight appeals Stud} ot 
tin Inei in sciial sections and its leconstinction shon that the Incr paicn- 
ilnina docs not ioiiii isolated acini, oi lobules, ereiynheic siirrouncled b} 
conneitne tissue, but that s\ hat appeal to be acini aie mciel} c i oss-scctions 
oi In Cl Cl 11s aiiangcd as a mantle about the uumeious dnuhitic lainifica- 
lions of the liijiitic vein, and that this mantle is novhcit discontinuous, 
forming, on the contian, a continuous whole, e\ei>n\hei( connected, par- 
ticuiaih at tlu points ol pinction of the siiblobulai, lobulai, and lobar 
\LU\s The intimate lelationship that the Inei cells stiucturally beai to the 
hepitic M'ln IS fuithei shossn b} the ladial disposition of the cells about 
tlu* 1)1 Indus of this \ein — tlu so-called ccnlial \cins 


\.s distinguished lioiii most other organs, thclnci has tu o soui ecs oi blood 
supply — tlu portal M'in and the hepatic artciy — vlnch commingling form a 
plcxifoiin capilian nelnoik, in the meshes of nhieh the Iner cells are 
ai ranged Ultimate b, the capillaiies unite again to foim the ladiclcs of the 
hepatic \ein — the rectilineal ecin*^ ot Sabouiin nhich empty into the so-called 
eenti d \cius The cuculation vithm the Inei, eelnch is oi much importance 
III coniuution with certain features of cirihosis, has been studied attentneh 
1)1 Opie '' It has long been know n, and Ojne especialh has diiected attention 
to tlu fiet th it oiu ol the impoit.int charac tc iistics oi the h\ei is its suscepti- 
hiliti to variations in blood prt ssiin , s ning “The portal vein, lu'paticailcn , 
iiui heji.itu \un lu in such iue communuation that the entiie lobule can 
lie iniictc'd fiom an\ one of tliesi MsseK Hence artificial iipections do not 
defnu llie intralobular distribution of the portal and arterial blood, for 
doubtless chifirenccs of venous and arterial pressure have a part m deter- 
niiiiing poiuliarities of the circulation within the lobule” Opic’s experi- 
mental Studies led him to the conclusion “that both the hepatic arterv and 


riiis IS hrpcK -n nbstrvct of an article In \ O I Kdh , entitled the Nature 
OKI the I csioin of ( irrhoam of the Lucr with special Reference to the Regenera- 
tion ind irrwscmcnl of the I iverRarenchvma, Ivicncax fournnl offhcMahaO 
.sriDjr/". I'lo, 0)1 

I'”' x>» 271 ler/wm// ,/cr Deu( 

} i (jc^rlhchnlt I'lOf, vui at /ii/mio/iouof C/uiics, !')(!'), lu 28d 
lournal 0 / Mrritcal Rc'^curcft 1001 \u, 147 
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portal A^em pour then blood into the peiipheiy of the lobule, and here the 
influence of the arterial blood pressure is most strongly felt When foreign 
material reaches the Iner by the poital vein it is Mashed fiom the peripheral 
zone by the aiteiial blood, and tends to be deposited in a middle /one, Avhere 
the influence of the opposing circulation is less stiongly felt Hence it is not 
impiobable that toxic substances capable of causing neciosis of the hepatic 
cells, brought to the Iner by the poital Aein, might first e\eit their effect 
upon cells Avithin a midlobular zone The penpheiy of the lobule, moieoAei, 
IS supplied AAith arterial blood, and is perhaps foi this leason less susceptible 
to injurious agencies ” 

If the paienchyma of the In^ei in a modeiately advanced oi \a ell-adA anced 
case of ciirhosis is studied attentively, ceitam notewoithy deviations fiom 
the normal become appaient Changes in the size, shape, and configura- 
tion of the lobules, and m the aiiangement of the liver cells, degeneiatne, 
ati opine, and hyperplastic changes in the hvci cells, and changes m the 
vasculai ariangement and supply 

The size of the lobules or “hobnails” m cnihosis has been studied by 
Kietz,^ MacCallum,^ etc Kretz, pointing out that the normal lobules aie 
roundish polygonal in shape, A\ith their long axis m the diiection of the 
central vein, states (as is Avell known) that then greatest diameter is usually 
a little moie than 1 5 mm , and may reach 2 5 mm , Avhereas the short diameter 
IS about 1 mm , and that in cirihosis these figuies are surpassed, some lobules 
being much larger, and othei collections of cells much smallei JMacCallum 
found that Avhile the average ladiiis of a lobule (that is, the thickness of the 
mantle of cells about the cential A^ein) in a number of normal Iners is about 
0 66 mm , in adA anced cirihosis lobules aie encounteied that measure from 
central A'ein to periphery 1 mm or moie, the small diametei, theiefore, being 
moie than 2 mm Pcisonal obscivations amply confirm the tiuth of these 
statements 

There is a notable depaitiue fiom the normal shape and configuration of 
the lobules, many of them are no longei lounded, but quite irregular m 
transA^erse section, many of the cell mantles no longei suiround the cential 
veins equally on all sides, but veiy unequally, so that many central A’^eins are 
situated eccentrically in a moie oi less misshapen lobule, many so-called 
lobules haAe no central A^ein at all (and aie not tangential sections of other- 
Avise normally aiianged lobules), certain lobules (oi so-called lobules, 
usually lemains of scA^eial) liaA^e tAA'o, three, four, or more cential A^eins, and 
often the cential Aein may be seen in the adjacent mteilobulai connective 
tissue Thus the mantle of cells coA'eiing a cential vein vanes much in 
thickness in diffeient legions (transAerse planes), sometimes exposing, 
sometimes coAeiing, the a ein to a gieatci oi less extent, and although isolated 
collections of liver cells (that is, collections devoid of central a eins) do occur, 
some supposedly isolated collections are merely sections of more or less 
irregularly piohfeiatmg dendritic branches of Avhat may be called the 
parent stem, or mantle covering a single central vein 

Furthermore, although the normal radial arrangement of the liA'ei cells 
about the central A^em is preserAed to some extent, in many places it is 
totally AAmntmg, the architecture of the lobule has become altered so that tin 
cells are arranged irregularly, in parallel toaas, etc This re-arrangement of 

' Loc cit ^ lournal of the American Medical Association, 1904, xliu, C49 
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llu (clls IS (juitc ss cll-niiirkod lu inan> of fhc lobules that ha^e a 
(( nfrai \nn as iii those collections of cells cntircb clecoid of central ^elns 

Tlie parenclninatous cells show \anous degeneratne changes In the 
carh slagfs many cells become degenerated, necrotic, and are remo\ed, but 
from flu natiiK and fhc stage of fhc process at as Inch this occurs, it is larely 
obstnid, except in cases tint lun a lapid course and in certain cases of 
pmmenfed ciirhosis In some cases there is considerable or snclcsprcad 
iaUv infillrition (so-called fatU ciiihosis) In adsanced cases considerable 
aliopln o) the Incr cells ma'^ be obsened It is important to note that 
mam cflls at the periphcn of lobules (oi so-called “hobnails”) in imme- 
diate contiguity to A\ ide bands of conncctnc tissue are by no means atiophic, 
e\ni m faiily xAcll-adxanced cases, on the contrar\, whcieas a prion, com- 
])icsbion atiophy of these cells should be expected,' and is, indeed, often 
commented iijion, the cells that should exhibit this alteration most markedly 
—that IS, those ol the pcriphciy of the lobule— often present an unusually 
plump and health} appearance, and cannot therefore have been unduly 
( ompicssed 

Ecidcnces of hypeijilasia of the h\er cells aic rcadiK found in almost 
e\cry cirihotic Incr, e\cn in fai-advanced cases Mitoses, it is tiiic, arc 
raiei} encountcied in ad\anccd cases — largely in consequence of the nature 
of the process, the adcanced stage at which the examination is generally 
undertaken, and the length of time after death that the Inei is obtained, time 
sufluicnt foi the completion of any mitoses present at death That many 
of the In Cl cells, howe\cr, aie newh formed is quite apparent from their 
large, clear, and plump appearance, their lounded (rather tlian polygonal) 
outline, the piesence of two or more nuclei, and the absence of fat and of 
pigment fiom then protoplasm These cells, sometimes small collections of 
them, lie sitiiakd amidst other Incr cells normal in si/c and outline, piovidcd 
with oiiK a single nucleus each (though sometimes with two nuclei, which is 
quite 1101 mal), and the jnotojilasm of which is normally pigmented and con- 
tains fat Till sc newly formed cells are usually found at the periphery of a 
lobule, sometimes they make up a laiger oi smaller sector of a lobule, 
sometimes thci seem to have compressed the oldei cells m their immediate 
iicnnti, and sometimes small collections of them aie found completch 
suriotmded In wide bands of conncctnc tissue The sectoi of a lobule 
sometimes made up of these cells senes, in some cases, to restore more 
or less coinjiliteh the noimal outline of the lobule, that is, of the mantle 
of tells toM'img I cential aciii — in which e\tnt a pait ol the mantle of ceils 
lonsists of such newh formed cells ai ranged iiiegulaih, and a part ot oldir 
tells ariangod ladulh , in other casts this ccihilai hyperplasia has occurrtd 
m such 1 maimtr tint the central \ein is more oi less exposed on one suit, 
md on the othei toicied with a mantle of cells often twice oi thiice the noi- 
nid thitknes*' 

In atute and siibiciite, or what ma\ be called reclining, cases mitoses arc 
occ isicmalU enconntertd (doubtless thex would be more frequtnth cncoun- 
(ertd wtrt' our methods of inxtsdg ition better thereto adapted), and necrotic 
.111(1 In perpl isiit th niges m.i\ bi found side bx side in the one lobule 

V ( ii irutciistu fc itiire of dmost ill c iscs of cirrhosis, more conspicuous, 
how('\tr m some t ists thin in otluTs, is the bile-ducts or so-called pseudo- 
iuinn t.inilKuh, (he n Uiirc and origin of which has for a long time occa- 
''toiud much distussion Doubtless tlu great increase of thtst structures in 
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cirrhosis, as contrasted with the normal liver, is relative only, and due in 
part, but only imolall part, to mutual approximation of already CMsting 
bile ducts occurring in consequence of loss of the liver tissue, but that most 
x)f them are newly formed is generally conceded, and is quite apparent from 
their excessive number and the evidences of active proliferation (mitosis) 
that they commonly exhibit Then origin has not been deteimined definitely 
for all cases It seems quite certain that some, at least, of them result from 
proliferation of previously existing bile ducts, on the othei hand, since they 
are found in a wide variety of disorders, such as all foims of cirihosis, acute 
yellow atiophy, in the neighborhood of hydatid cysts, tubercles, gummas, 
etc , in other vords, in disea'' s alike only in that they destioy liver tissue^, 
since they difter from normal bile ducts in the absence oi lelative paucity 
of enciicling elastic tissue, since they have been found by Ackeimann and 
others to be dnectly continuous with liver cells, and since in cases in Avhicli 
the liv^er cells have been much destroyed, they are found in laige numbers m 
vvdiat may be mteipieted as the remains of the skeleton of the lobule, we aic 
quite warianted in the opinion that they may lesult from piolifeiation of the 
liver cells themselves, constituting m this event a reversion to a less highly 
specialized type of stiucture The impoitant fact to point out is the Insto- 
genetic equiv'alence of the liver cells and the epithelium of the bile ducts, and 
the fact that profit Cl ative changes of the liv’er parenchyma are a conspicuous 
feature of common cirihosis 

Reference has aheady 'been made to the fact that the central v^eins aic 
situated eccentiically in ceitain more oi less distoited and re-arianged 
lobules, that they may be found at the edge of certain lobules or lemains of 
lobules, and ev^en in the interlobiilai connectiv'e tissue, and that certain islets 
of liver tissue aie totally devoid of cential veins Another notevv oi thy feature 
IS that the cential veins appear to hav'e diminished in number m the liver as a 
whole Coiiespondmg to the smallei size of many of the cnihotic hv'ers and 
the associated loss of the livei paienchyma, the cential veins m certain 
legions sometimes exhibit a mutual appioximation, which, howevci, varies 
much in different livers and m the same liv er in different places In some 
regions where considerable hepatic-cell hypeiplasia has occuried they are 
often quite vvudely separated But were the central veins not diminished in 
numbei in the liver aS a whole, we should expect to find, in a small so-called 
ati opine ciriliotic liver a relative mciease in the numbei of central veins m a 
given square suiface as compared with a square suiface of similar size in a 
noimal liv^ei — which, howevei, is not the case The absolute lessening of the 
number of central veins becomes fuither evudent when vv'e lecall the main 
islets of liver tissue (likely at hist sight to be intei preted as moie oi less 
distorted lobules) entiiely devoid of cential veins 

Apiopos of the ciiculation in cirihosis, Kratz states “If in ordinary 
atrophic ciiihosis an injection is made fiom the portal v'em a small part of the 
hepatic tissue is, as a lule, so easily permeated that the injection mass passes 
over into the hepatic vein at a time when a very considerable part of the 
parenchyma is still unmjected, more particularly after such injection experi- 
ments the large turgescent islets of tissue and the small areas devoid of 
hepatic veins remain unaffected By injecting the hepatic artery, 

always decidedly enlarged in these cases, these very areas aie most easily 
injected They may also be partly injected from the portal v em if an injection 
mass, which passes with difficulty, is employed Based upon these observa- 
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tions, the circulation in the diseased hvei must be depicted as fo^o^^s a 
small partot thepoital blood passes through the lemnants of the old acinous 
channels into the hepatic veins, this passage forms an internal poitocaval 
anastomosis supplementing the external, to the lemainmg blanches of the 
poital vein more than the noimal amount of aiterial blood is fmmshed, this, 
on the one hand, supplies the gianular areas of the parenchyma deioid of 
hepatic veins, and on the othei, the hypertrophic remains of acinous tissue 
This excess of blood passes under mci eased pressure thiough the remaindei 
of the capillaries, narioved by atiophy of the acini and lengthened by l^per- 
trophy oi the liver tissue The lengthening and nairouing of the capillan 
lessels and the excess of arterial blood aie the tiue causes of the incieasc oi 
portal pressure, as is shown by the occurrence of ascites in subacute atrophy 
of the liver with legeneiatioii, but i\ ithout conti acting connectn e tissue ” 

The changes m the connective tissue i ary with the stage and activity of the 
process Early there is more or less round-cell infiltration m and about the 
portal spaces, later theie is considerable increase m the amount of con- 
nectn e tissue — in part the result of organization of the inflammatory exudate, 
m part a replacement fibrosis to fill up potential lacume left by destioyed 
liver parenchyma This newly formed connective tissue commonh encloses 
rather than iniades the hvei lobules, sometimes only one lobule is enclosed 
m a wide band of connectn e tissue, sometimes many lobules — u hence the 
designation multilobular cirrhosis In many legions, howevei, although the 
general distiibution of the connective tissue is the so-called multilobular, 
there is more or less invasion of the lobules from the peiiphen, so that 
there is an approach to the type spoken of as monolobular, intialobulai, or 
intercellulai cirrhosis This has led some obseners to postulate “mixed 
types,” which is unnecessary, since this distribution and ariangement of 
the connective tissue is quite common m portal cirrhosis, especially m the 
more active cases In the active cases^ there is alu ays considei able i oiind-cell 
infiltration and many newly formed and dilated capillaries and arterioles 
derived from the hepatic arteiy, in the less active and older cases both of 
these are less conspicuous, and the connectn e tissue partakes of the char- 
acteristics of a cicatiix The occuiience and significance of lymphangitis 
and perilymphangitis have recently been commented on by Oertel " 

This new connective tissue consists of seieral soits of tissue Some of it 
IS unquestionably newly formed, some of it is the tissue oiiginally betueen 
the lobules — the connective tissue of Ghsson’s capsule, and some of it is 
the collapsed and otherwise alteied leticulum of certain hvei lobules the 
cells of n Inch have disappeaied 'Wheieas, formally the fibrosis of cirrliosis 
was geneially thought to consist almost, if not quite, exclusn ely of white 
fibrous tissue, the studies of Hoheneinser, Melnikow-Raswedenko, Flexner, 
McIntyre, Oliver, and others have demonstiated that in leality it consists 
of all the connectn e tissues of the normal liver — pathologically altered, it is 
true The normal liver contains thiee kinds of connective tissue (1) 
I¥hite fibrous tissue, present m the liver capsule and in large amount in the 
interlobular spaces, (2) elastic tissue, found chiefly about the bloodvessels, 
to a less extent about the bile ducts and in the liver capsule, and to a ^ ery 
slight extent in and about the walls of the central veins, and (3) reticulum 

‘ Consult Symmers, Amencan Journal of the Medical Sciences, 1908, cxxxv, 251 

' Archives of Internal Medicine, 1908, 1, 385 
VOL V — 49 
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A conspicuous change m curliosis is the gieat inciease m the elastic 
tissue — probably more or less intimately related to the great inciease in the 
capillaries derived from aiterioles, this elastic tissue not only makes up a 
large pait of the fibious bands between the lobules, but it is also found to 
some extent vitliin the lobules, and occasionally a veiy small amount of it is 
found about or in the immediate neighboihood of the cential veins A not 
inconsideiable part of the fibiosis is made up of reticulum — not only the 
reticulum normally between the lobules, but also the mtialobular leticulum — 
that remaining after the Inei cells ha^e degeneiated and been removed 
This collapsing mtialobular leticulum may be quite readily distinguished in 
tolerably eaily cases, later, however, when it has become a pait of the inter- 
lobulai fibrosis it can scaicely be lecogmzed as a distinct entity Flexner is 
quite correct in the opinion that the changes m the leticulum in ciiiliosis 
constitute a hypeitiophy rathei than a hyperplasia of the fibrils 

Lesions in Oigans othe) than the Livei — The spleen is enlaiged m at 
least 80 per cent of the cases (198 of 250 cases, lOapstock,^) it is probably 
enlaiged sometime during the couise of all cases, but variations m size are 
due to different factois There is no constant relationship between the size 
of the liver and of the spleen At the neciopsy the aveiage weight of the 
spleen is about 400 giams, the average weight of 32 cases at the Geiman 
Hospital, Philadelphia, ■^^as 400 grams, the minimum 110 grams, and the 
maximum 1320 giams In the early stages, in consequence of increased 
vascularity, proliferation of the splenic pulp, and hyperplasia of the endo- 
thelial cells of the sinuses, the organ is about normal in consistency, later 
it becomes firinei and harder, in consequence of inciease of the tiabeculie 
and consecutiie atrophy of the lymphoid elements, particularly the Mal- 
pighian bodies Sometimes, however, late in the disease moie or less exten- 
sive softening may be encounteied — due to hemorihage or terminal infections 
Considerable and quite rapid diminution m the size of the spleen may follov 
gastro-intestmal hemorrhage, seveie diarihoea, the recurrence of ascites after 
tapping, etc Chronic perisplenitis occurs m about one-third of the cases, it 
may be localized or generalized In consequence thereof, the spleen is usually 
adherent to the adjacent oigans — ^the diaphragm, the abdominal wall, the 
stomach, the colon, etc 

The enlargement of the spleen is doubtless due to two factors (1) Toxie- 
mia, bacterial or other toxins brought to the organ by the general circulation 
— ^^vhich IS especially operative during the eaily stages, since enlargement 
IS not frequently observed eaily, before there is any evidence of portal obstruc- 
tion, and (2) passive congestion — which is especially operative, although 
not the sole factoi, in the later stages, undoubtedly it serves mechanically 
to distend the blood spaces, and, obstructing the return circulation, it serves 
to retain irritating poisons in the organ 

The gastro-intestmal tract shows lesions due in part to the cause of the 
cirrhosis (alcoholism especially), m part to portal obstruction The msopha- 
gus shows general congestion, thickening of the mucosa, and m 80 per cent 
of the cases, dilatated and tortuous veins, especially towaid the lower end, 
these not infrequently rupture and give rise to severe and even fatal hemor- 
rhage The stomach is the seat of chronic gastiitis, often associated vitli 
small superficial ulceis or abrasions, pigmentary infiltration, especially 


' T irchow’s Archil, 1907, clxvx\ii, 111 
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to«aid the pyloius, and dilated leins, especially toward the caidia, these 
also frequently rupture The intestines reveal the ordinaiy lesions of chionic 
iiassive congestion and clnonic enteiitis uith pigmentation The rectum 
IS often congested and the seat of small supeihcial iilceis and of dilated veins 
(hemorrhoids), both of which may lead to moie oi less seveie hemorrhage 
The peiitoneiim usually shows dilatation of the bloodi'essels, often it is 
inflamed and chionicall> thickened, participating, on the one hand, m caus- 
ing the ascites, and on the othei hand, leading to thickening and distortion 
of the omentum and the mesenteiy with consecutive thickening and shorten- 
ing of the small intestine (a i eduction of eight to ten feet in length may occui) 
Tuberculous mtection of the peiitoncum is common, occmrmgmOpei cent 
of the fatal cases (Rolleston), and being luoie common m cirrhotic males than 
in other male subjects It is often lesponsible for the fatal issue It is some- 
times latent and found only at the neciopsy, in other cases it dominates the 
clinical picture The panel eas^ is enlarged, sw ollen, and Abiotic, but theie is 
no constant relationship between the size and the degree of fibrosis of the 
pancreas and of the Iner, the parenchymatous cells show fatty degeneiation 
and pigmentation, the islands of Langeihans aie intact, except in the cir- 
rhosis of luemochiomatosis, in which they become destroyed, occasioning 
bronzed diabetes 

The kidneys show deviations fiom the noimal m about one-half of the 
cases In most of these cases the kidneys are simply enlarged — doubtless 
the result of oierwork (excessue dunking on the pait of the patient, and 
efforts to remoie toxic substances circulating in the blood), oi thei exhibit 
the lesions of chronic passive congestion (failure of the lieait) In some 
cases, and usually earlj, albuminuria is encountered, latei, mteistitial 
nephritis (arterioscleiotic kidney) occurs in 22 5 jiu cent of the cases (87 
of 387 cases collected by Rolleston) Few of these cases aic clue to the cn- 
rliosis per se, both are usually due to a common cause (alcoholism), and 
both, as w'ell as arterioscleiosis (which is often associated), occui at the same 
period of life, and predominantly m the male sex There is no constant 
relationship between the degree of fibrosis and the size of the kidneys and the 
liver 

The heart is often fibioid and fatty (alcoholism, aiteiiosclerosis), and con- 
sequently dilated Endocarditis may occur as an accidental complication 
and the pericardium may contain a consideiable excess of fluid (partlj^ 
inflammatory, partly transudation) Arterioscleiosis is leiy common, 
occurring m more than 60 pei cent of cinhotic subjects, but it is not due 
to the cirrhosis per se (the blood pressure is low m cirrhosis), both are moie 
likely due to common causes— -alcoholism, male sex, etc 

The lungs exhibit no cliaracteiistic lesions, but wuth the peritoneum they 
constitute the most frequent seat of tuberculosis m cinhotic subjects This 
tuberculosis may be aeute or chronic, latent oi obvious, and it leads directlj 
to death m from 12 to 15 per cent of the cases of cirrhosis (Rolleston) 
Right-sided pleuritis, due to transport of inflammation through the diaphragm 
a perihepatitis, occurs m about 10 per cent of the cases 
atnogenesis In portal cmhosis, m consequence of the activity of some 
poison larger or smaller areas of the luer tissue, that is, of the cell mantles 
about the central veins, become necrotic and areremoved— whereby the central 

* Consult Lando, Zeitschnff fur HeilUinde, 1906, xxvn, 1 
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\eins become more oi less uncoAeied, thus on cioss-section appearing eccen- 
trically situated m moie oi less misshapen lobules, m some cases in which 
the destruction of liver cells has been thiough the entiie radius of the cell 
mantle, the cential vein may be entirely exposed and may e^en be found in 
the interlobulai connective tissue, in which event it is veiy likely to be mis- 
taken foi a blanch of the poital vein The cells destroyed are those about the 
peripheiy of the lobules — m the aiea of poital distribution, contoiming to 
the fact that the etiological factor (poison) is usually earned by the portal 
vein Following the piimaiy destruction of certain In ei cells, the intact cells, 
exhibiting a remarkable regenerative capacity, attempt to replace the lost 
cells and sometimes succeed in restoring more or less completely the volume 
of the cell mantles The cells that regenerate are those in the immediate 
vicinity of those that have become necrotic, that is, m the ordinary case in 
which the destruction is not widespread, cells toward or at the periphery of 
the lobule — which thus are not only most exposed to the deleterious influence 
of poisons earned by the circulation, but in consequence of being better 
supplied by arterial blood are also better adapted for repair The writer is 
inclined to believe, in view of Opie’s researches on the circulation, that the 
primary destructive action may be exerted, at least sometimes, m the so- 
called rnidlobular zone — at all events, not immediately at the periphery, that 
the peripheral cells, being better supplied with arterial blood, survive when 
others nearer the centre of the lobule succumb, and that these peripheral cells 
also serve as a focus of regeneration, although, of course, the cells nearei the 
centre of the lobule also regenerate One is somevvdiat confirmed m this 
opinion by the characteristics and disposition of many of the pseudobiliary 
canalicuh, which are often most numerous in the skeleton of those lobules 
that have been much destroyed, and seemingly grow from the periphery 
rnto the lobule, in a manner quite analogous to Ponfick’s and others’ desciip- 
tions of their growth into granulation tissue after destruction of the liver 
cells As IS now generally conceded, these pseudobiliary canalicuh some- 
times grow from preexisting bile ducts, but they also develop from liver 
cells, which m this respect are histogenetically equivalent to the epithelium 
of the bile ducts It is also not unlikely that some of the surviving per ipheral 
cells by proliferation give use to certain of the hv per plastic islets oi liver 
tissue devoid of central veins 

The continuing activity of the etiological factor leads to a continuous or 
recrudescing death of certain old as w^ell as newly formed liver cells, which in 
turn IS followed by renewed regeneration Tins continuous degeneration 
and regeneration ultimately lead to complete transformation of the aichi- 
tecture of the liver, certain lobules are entirely destroyed, others are partly 
or completely rearranged, some are markedly hyperplastic although tolerably 
well arranged, some show^ dendritic and other irregular proliferation, new' 
islets of liver tissue entirely devoid of central veins appear, and, w'hat is 
especially important, new' circulator^' conditions — capillary and venous — 
arise 

Concurrent w'lth the degeneration of the liver cells, the framew'oik of the 
lobules collapses and participates m the formation of the fibrosis This 
fibrosis, formed as previously described, ultimately contracts, and on the one 
hand causes atrophic changes in the liver cells, and on the other obstruction 
and obliteration of some of the interlobular and intralobular branches of the 
portal vein, this latter, although it contributes to, is not the sole cause of. 
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the ascites— othei impoitant f.ictois being the aforementioned new cncula-- 
toii conditions, especially ccitain notenoithy changes in the hepatic aiteiial 
supply Ultimately the potentiahtv ioi icgeneration possessed b> the Inei 
cells gradually lessens and is finalh lost, the general functional capacity of 
the liver cells being meanwhile compioinised by the contiacting connective 
tissue, the degeneiative changes predominate ovei the legenerative, and the 
patient soon dies, if he has not succumbed carhei to an accidental infection, 
to which Ins depressed vitality renders him especially susceptible 

Symptoms — Cirrhosis of the liver may' lemain for many yeais entireh 
latent, indeed, in most cases the lesions in the luei are nell advanced before 
the onset of notenoithy symptoms, and the disease not infrequently con- 
stitutes an unexpected finding at the ncciopsy table Symptomatically the 
disease has been divided into the pie-ascitic and the ascitic stage, and the 
symptoms arc described as being (1) obstrucln e and (2) toxic As long as 
the collateial circulation is efficient obstructnc symptoms aie in abeyance 
In a few cases, during the early stages of the dei elopment of the disease, 
phenomena attributed to an ill-defined, so-called, active hy'peraimia of the 
livei aie encountered, that is, the patient complains of ill-dcfined oi vague 
gastric sy'mptoms, a sense of weight in the right hypochondiium, peihaps 
short transitoiy attacks of slight fcvci, slight yaundice, and actual pain in the 
region of the hvei, and the hvei on examination is found to be enlaiged and 
tender Such attacks may last several davs, disappear, and leciii at longci 
or slioiter intervals 

In most cases, howcvei, the eaily symptoms aie an expiession of gastio- 
intestinal catarrh — due partly to portal congestion, and pai tly , m many cases 
at least, to chronic alcoholism w'lth acute exacerbations The patient com- 
plains of coated tongue, irregulai appetite, flatulence, epigastric distress, 
especially after eating, sometimes of nausea and i omiting (often m the morn- 
ing and usually referable to alcoholism), irregular action of the bowels 
(alternating attacks of diarrhoea and constipation), oi habitual constipation, 
hemorrhoids, etc The increasing portal obstruction leads to inci easing 
congestion of the gastro-intestinal tract and the spleen, the congestion being 
doubtless favoied by the absence of valves in the poital tributaries This 
congestion reduces the functional capacity' of the stomach and intestines, 
limiting the digestiie juices and the intestinal secretions (although sometimes 
increasing the mucus), reducing the absoibing power of the intestines, and 
often inhibiting peiistalsis Constipation increases and ty'mpanites not 
infrequently ensues, and both may become of high grade and distressing, 
occasional relief is sometimes afforded by attacks of diairhoea w'hich relieve 
the engoigcd v'cssels These phenomena, while not diagnostic, are highly' 
suggestn e of the disease, especially in association with a history ot alcoholism 
\\ ith the progress of the disease the foregoing evidences of derangement of 
the gastio-intestinal tract become moie marked, and the general health 
becomes impaired, but the first obtrusive manifestation of the disease, that 
w' iich induces the patient to seek medical advice, is not infrequently hiema- 
temesis or ascites 


Hwmatemesis is an initial symptom m some cases, and it is a common 
event some time in the course of most cases Usually it occurs early— w'hile 
the hver is large, when not the initial symptom, it is often the first evidence 
of serious disease (33 pei cent of the casesU but it may occur late m the 
e. se, la is, after the development of ascites and when the hver may have 
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become small The vomiting of blood may come on without wainino-, 
especially when the bleeding occui s ti om oesophageal varices and the bloi^d 
does not enter the stomach, in some cases it is pieceded by distiess oi 
pain and faintness, particnlaily when it comes from the stomach, severe 
collapse is uncommon, an immediately fatal result is unusual, but it does 
occur in one-thud of 60 fatal cases collected by Pieble^ the fiist hemoi- 
rhage was fatal The hemoiihage, as a lule, is large and consists usually of 
dark, partiallj^ clotted blood A second oi a third hemoirhage may occui 
at short intervals, and perhaps lead directly to death, or repeated hemor- 
ihages may occur for years, eleven years being the maximum (Preble) 
The hemoiihage may be deiived fiom (1) Rupture of vaiicose veins m the 
oesophagus These were piesent m 80 pei cent of the cases collected by 
Preble, m more than half of these the point of rupture was obvious to the 
naked eye, but m only 60 pei cent of the cases with oesophageal vaiices 
weie there the typical signs and symptoms of cirrhosis (2) Rupture of 
varicose veins of the stomach, which usually aie situated near the caidiac 
end, the bleeding is sometimes profuse and may lead to a fatal termination 
(3) Gastritis, m which event the hemoirhage is due to oozing fiom distended 
capillaries and venules (4) Abiasion of the gastric mucosa, which may 
proceed to definite ulceration, and is often associated with gastritis If the 
hemorrhage does not soon lead to death, it is an impoitant factoi in the 
development of more or less seveie amemia, occasionally, howevei, it results 
m at least temporaiy lelief to the patient, leheving the engorged poital vein 
and its tiibutaiies, leading to i eduction in the size of the spleen, and lessening 
or even preventing the development of ascites 

With the hsematemesis theie is usually blood m the stools, but blood may 
occur m the stools without the vomiting of blood, especially ivhen the bleeding 
into the stomach is sIoav, and also when, as is not uncommon, the source of 
the blood is the intestine oi the rectum oi hemori holds In suspected 
cases of cniliosis examination of the stools for blood (even occult blood) 
should be early resorted to 

Hemori hage from or into othei parts of the body is veiy common The ten- 
dency of cnrhotic subjects to bleed independently of stasis and the piesence of 
jaundice is Avell knoevn, and is justly attributed to toxaemia with disturbed 
nutrition, the lesult of functional insufficiency of the liver This is doubtless 
the underlying factor m some of the gastro-mtestmal hemorrhages and in 
much of the other hemorrhages Epistaxis and bleeding from the gums aie 
veiy common Sometimes the amount of blood lost is large, it may occasion 
a well-marked anismia, and it has proved fatal Not infiequently the blood 
IS earned to the fauces or phaiynx, and, being then spat out, may simulate 
haemoptysis The larynx occasionally exhibits vaiices (usually associated 
with oesophageal varices) which rupturing may lead to severe hemorrhage or 
a fatal issue Bleeding fiom the lungs is not uncommon Menorrhagia 
and metrorrhagia occur particulaily in the early stages Hemori hages, 
usually petechial, into or beneath the skin, the mucous membranes (nasal, 
pulmonary, urinary, etc ), and the serous membranes (pleura, pericardium, 
peritoneum) are not raie, although not as common as m biliary cnrhosis 

Jaundice is not a part of portal cirrhosis, but it occurs as a complication 
some time during the course of from 15 to 20 per cent of the cases A faint 


' American Journal of the Medical Sciences, 1900, cxix, 263 
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subictenc hue to the conjunctiva and the skin is not uncommon, it may 
come and go repeatedly, and last a longer oi shortei time, it is usually due 
to a radicular cholangitis, and has been attentively studied by Naunyn 
More marked grades oi jaundice attributable to catarrhal inflammation of the 
bihary ducts are occasionally observed In the terminal stages more or less 
maiked jaundice may lesult from associated cataiih of the biliary ducts, 
duodenal catarrh, compiession oi kinking of the biliaiy ducts oi degen- 
erative changes m the livei cells and the associated changes of acute yellov 
atrophy 

Toxic symptoms may develop at any time during the course of the disease 
They aie much less common eaily than late, but they are occasionally 
observed early m cases that for some time pursue a latent course hlinor 
symptoms consist of restlessness, weakness, headache, and itching, the 
itching may precede or be unassociated cvith jaundice More severe 
toxic symptoms comprise (1) Apathy, stupor, and coma, (2) an active 
noisy delirium, and (3) convulsions, paialyses, contiactures, one of which 
may alternate with the otheis These phenomena much resemble and are 
often mistaken foi those due to uraemia, m fact, they are not infrequently 
related to lenal insufficiency The natuie of the poison is not known, the 
condition being asciibed merely to hepatic insufficiency (hepatargia) , but 
since the symptoms not infrequently develop m the absence of jaundice, they 
cannot be attributed to cholaemia in a narrow sense 

Cirrhosis of the hvei may be afebiile tliroughout its course, duimg the 
terminal stage the temper atuie may be subnormal, but attacks of fever 
(100° to 102 5°) are not uncommon Sometimes these seem to be part of the 
disease, especially when it advances rapidly, sometimes they aie due to 
attacks of perihepatitis, sometimes they are due to complications The 
more continuous fever, which is rather common late in the disease, is usually 
due to tuberculosis — of the peiitoneum, lungs, etc 

Physical Signs — The general aspect is often quite characteristic and may 
suggest the diagnosis In the early stages there is palloi and sallowness, the 
face IS peculiarly muddv or subicteroid Later, the patient becomes thin and 
emaciated, the musculature is soft and flabby, the general integument is 
dry, haish, and wimkled, the face is drawn, occasionally bloated, the eyes 
are sunken, the conjunctive are muddy or subictenc, the cheeks and temples 
are hollow, the lips are drj" and fissured, the tongue is flabby and coated, 
the gums are spongy and bleed readily, the breath is foul, the skin of the 
face and cheeks reveals many distended venules that are pi one to bleed, 
nssvi consisting of localized stellate varices and so-called mat mevi (“areas 
of skin of a reddish or purplish coloi due to the unifoim distention of small 
venules,” Oslei) may occur on the face, neck, and back, and small capillary, 
subcutaneous hemorrhages are prone to develop, especially m regions 
exposed to tiaumatism The abdomen is more or less markedly, sometimes 
enormously, distended, and is in notable contrast to the emaciated face and 
extremities The umbilicus becomes everted and has been known to lupture 
The abdominal wall reveals enlarged and varicose veins due to the establish- 
ment of a collateral circulation The very obvious communication sometimes 
established between the superficial epigastric veins and the long thoracic and 
the mammary veins is due not to the portal obstruction, but to interference 

' Intermhonale Beitrage zur inneren Medizin, von Leaden, 1902, i, 457 
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with the circulation in the mfeiior vena cava the consequence of inci cased 
mtra-abdommal pressure caused, as a rule, by the ascites The collateral 
circulation, although often marked, is laiely ample oi efficient, sometimes 
apparently it is for a time, at least, since an extensive collateral circulation 
occasionally relieves more or less permanently a previous ascites, but under 
these circumstances one cannot ignore the likelihood of the liver having 
become more pervious to the passage of the portal blood ° 

Examination of the liver shows it to be enlarged m most cases, but the 
size varies considerably m different cases and m the same case at difterent 
times Foxwell has well said that the livei is “enlarged at all stages of the 
disease, and that whether enlarged or contracted the clinical symptoms and 
couise are much the same,” a statement that has been especially emphasized 
by Dresclifeld, Rolleston, etc , and is m conformity with my own experience 
Usually before the onset of the ascites, and often during the prevalence of the 
ascites, the lower bordei of the liver is palpable one, two, or three fingers’ 
breadth below the maigin of the ribs m the right nipple line The liver is 
often tender, its edge sharp, and its surface ii regular, m some emaciated 
subjects the hobnail surface can be readily appreciated by the palpating 
hand, but one must be careful not to confuse theiewith irregular areas of fat 
and fibrous tissue in the abdominal wall In some cases late in the course of 
the disease percussion and palpation show the liver to be considerably re- 
duced m size, but in many cases m which the livei appears to be small it is of 
normal or inci eased size and elevated, being pushed up by ascites oi drawn 
up by a paretic diaphragm (due to perihepatitis, etc ) , m other cases emphy- 
sema may decrease the extent of hvei dulness, or adhesions may pi event the 
descent of the organ on deep inspiration In any event, whether small or 
only elevated, the organ can often but not always be palpated by firm press- 
ure upward under the iibs The left lobe is often disproportionately small 
and not at all palpable in the epigastrium — which is quite significant of cir- 
rhosis Notable variations m the size of the liver occur from time to time, 
and often rather rapidly, the common change consists of the reduction m size 
of a large liver, but the reverse is not unknown, although it may be temporary" 
The spleen is usually palpable two or three fingers’ breadth below the left 
costal margin, but as also m the case of the liver, tympanites and ascites 
often interfere with satisfactory examination Early the spleen is some- 
times not notably increased m consistency, later it is usually firm, and 
it IS often tender It is often much reduced m size by copious gastro-intes- 
tinal hemorrhage, severe diairhoea, the recurrence of ascites after tapping, 
etc On the contrary, an unusual enlargement is sometimes a foreiunner of 
hemorrhage, which may be prevented by a prompt resort to free purgation 
Ascites IS often the first obtrusive manifestation that leads the patient to 
seek medical advice Sometimes it is attiibuted to a definite exciting cause, 
such as exposure, cold, trauma, etc , but, as a rule, the onset is gradual and 
without definite cause, and the accumulation is slow Occasionally the fluid 
accumulates with marked rapidity, in which event it is attributable to throm- 
bosis of the portal vein Ascites is to be looked upon as a late e\ ent, although 
it IS not improbable that congestion and transudation of a small amount of 
fluid into the peritoneum occurs comparatively early, m some cases at least, 
but this IS more or less readily absorbed by the lymphatics of the diaphragm 
and the parietal peritoneum When, however, these are overtaxed and the 
collateral circulation proves insufficient, ascites ensues It is present in 
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almost if not quite all subjects dying of cinhosis per se, but in scarcely more 
than 50 per cent of cirrhotic subjects at the necropsy table Ivlo;^tock 
found ascites in 172 of 250 cases of ciiihosis that came to necropsy There 
IS no direct relationship betneen the si?c of the liver and the onset or the 
degree of ascites, in most cases the hvei is laiger than normally at the time 
of development of the ascites, but a laige liver may be piesent without 
ascites, a small liver is rarely found without ascites It is believed by many 
obseiveis, such as Hale White, Rolleston, etc , and the wiiter is inclined to 
concur in the opinion, that ascites is leallj' a terminal event, and that if, in 
a case presumed to be cirrhosis of the livei, the patient lives to require a 
second tapping, the cirrhosis is complicated nith cluonic peritonitis (peri- 
hepatitis), or the diagnosis is incorrect 

Some patients require repeated tappings Casati reports one m whom 
tapping was done 111 times, and Rumpf a case in nhich it was done 301 
times, but these are most unusual Usually the tapping is of tempoiarr 
benefit, relieving the patient's distress foi a shoit time only, the fluid soon 
re-accumulates, slonh, as a rule, occasionally rapidly In unusual cases 
more or less permanent benefit seems to result, doubtless the consequence 
of the formation of adhesions Cheadle repoits a case m which a man 
was tapped 19 tunes and Ined eight years after the last tapping, and 
MacDonald reports tno cases in which chsappcaiance ol the ascites 
ensued upon 31 and 60 tappings, respectively 

The ascitic fluid varies m amount — m the a\erage case from 4 to S or 
10 liters, but it may be as much as 20 liters, nith consequent enormous 
distention The fluid is usually pale amber m color, clear, somewhat 
opalescent, and alkaline, it has a specific giavity of 1008 to 1015, and 
it contains 0 5 to 1 per cent of albumin, and occasionally also traces of 
urea, urobilin, purin bodies, sugar, etc Sometimes it is turbid from associ- 
ated peritonitis, in which event it is of highei specific giavity and contains 
more albumin, rarely it is chylous, chyhform, or hemorrhagic — the last 
mentioned usually the consequence of traumatism, or petechial hemorrhages 
m the serosa, etc Bacteriological examination of the fluid shows it to be 
sterile, unless there has been some secondary infection Cytological studies 
show the cellular constituents to be few and to consist of lymphocytes and 
endothelial cells, with a few erythrocytes and leukocytes Cryoscopy reveals 
the freezing point to vary with the amount of albumin 

Varying with the amount of fluid there is more or less displacement and 
compression of the abdominal and thoracic organs The liver and the dia- 
phragm are pushed upward and cause embarrassment of the respiration 
and the heart action, and not infrequently compression and consequent 
congestion and collapse, and perhaps bronchopneumonia, of the bases of 
lungs, particularly the right 

The ascites is doubtless due to different factors portal obstruction, 
peritonitis (or perihepatitis), and toxsemia — which are variously operative 
in different cases Portal obstruction is an important, but by no means the 
sole, factor Ascites seems a natural consequence of the other manifestations 
of portal obstruction (limmatemesis, distended veins, collateral circulation, 
etc ), and it is the conspicuous result of complete portal obstruction, such as 
occurs in portal thrombosis 'The cause of the increased portal pressure in 
cinhosis IS not immediately patent, and probably it is not always the same 
In some cases, as previously mentioned, thrombosis of at least some of the 
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portal radicles is found upon histological examination of the eiriliotic Inei— 
winch serves to explain, in part at least, the increased portal piessure, in some 
but probably few cases Usually the inci cased poital piessuie is attiibutcd 
to obstruetion of the portal vessels by the newly formed connective tissue, 
but doubt has been thrown upon this by ICretz and more recently bj’ 
HerneV who believes that an important factor m this increased portal 
pressure is the communication of the arterial pressure to the poital circu- 
lation Herrick found expei mien tally that a portal eirihotic hvei gives 
passage to an amount of portal fluid proportionate to its weight, and that 
variations in the pressure m the hepatic artery from 0 to 130 mm Hg causes, 
in the normal hA'er, a rise of only 3 oi 4 mm Hg in the portal pressuie, but 
m the cirrhotic liver, a rise of from 20 to 30 mm Hg in the portal piess- 
ure This IS due to the fact that the arterial supply to the fibrous tissue of 
the cirihotic liver is inci eased, Avhence an increased amount of blood flows 
tlirough the arterial capillaries, and to the fact that there is a far freer com- 
munication between the arteiial and the portal cuiients m the cirrhotic than 
m the noi mal In^er, m consequence of Avhich the arterial pressure through the 
medium of dilated capillaries is communicated to the poital vessels Lessen- 
ing of the portal area, apparent upon histological examination of the liver, 
IS probably also of some significance in increasing the poi tal pressure That 
increased portal pressure is not the sole factor m causing ascites is apparent 
fi om the fact that it is not always present when the portal pressure is undoubt- 
edly high, as at the time of (or just before) severe gastro-mtestinal hemor- 
rhages, m these cases, hoAvevei, the hemorrhage is often due to factors 
other than the increased portal pressuie, such as inflammation and eiosion 
of A^essels (under pressure), and frequently the peritoneal lymphatics are 
still active and able to cany away a considerable amount of fluid Usually 
the fluid IS not inflammatory m nature, but sometimes it is, supporting 
the vieAv that the ascites is sometimes due m part at least to peritonitis 
(perihepatitis) In part the ascites may be toxic, an unknoAMi toxin acting 
as a lymphagogue on the peritoneum, but this is puie hypothesis 

OEdema is common late in the disease, that is, it comes on after the ascites 
It IS most marked m the feet and legs, but often involves the ti unk, especially 
the dependent portions, rarely anasarca ensues The oedema of the lower 
extremities is referable to interference with the venous floAv m the inferior 
vena cava OEdema of the anterior abdominal Avail is sometimes related 
etiologically to increased pressure in the dilated and toituous regional veins 
Occasionally oedema precedes the deA'elopment of the ascites, m Avhich event 
it may be due to one of seA^eral factors it may be toxic, m nature analogous 
to some of the ascites (hvpothesis) , it is sometimes due to amemia or to 
chronic renal or heart disease with dilatation, occasionally it may result from 
thrombosis of the iliac Aherns or the inferior vena cava, or it may be due to 
alcoholic or other toxic neuritis Anyone or scA^eral of these may be a factor 
m causing the later oedema, that is, that developing after the ascites 

The action of the heart is often impeded by the upward pressure exerted 
by the ascites The blood pressure is usually low, the pulse small and fre- 
quenth rapid, and the breathing labored The myocardium is often weak, 
due to fibroid alterations the consequence of alcoholism, malnutrition, and 
cachexia A systolic murmur and other evidences of dilatation may develop 


* Journal of Experimental Medicine, 1907, ix, 93 
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Occasionally there is a functional murmur in the pulmonary aiea, due to 
.uiffimia oi to kinking ot the pulmonary artery the consequence of displace- 
ment of tlic heart, often it disajjpears after lemoval of the ascites and the 
return of the heart to its normal position A venous murmur is sometimes 
audible in the epigastrium (dilated reins m the falciform ligament), and 
sometimes ovei the spleen Evidences of cardiac failure are sometimes so 
marked as to obscuie the cirrhosis 

The blood shous the changes of secondaij^ anemia There is no leuko- 
cytosis unless theie is some associated infection, which is not rare Late in 
the disease evidences of considerable toxicdisorganuation of the blood become 
apparent — hydriemia, oedema, submucous and subcutaneous hemoirhages, 
etc , and the blood findings rarely may simulate those of pernicious 
audsmia 

The mine is usually diminished in amount, in consequence of deficient 
absorption of fluid, the large amount of fluid m the peritoneum, piessuie 
exerted on the kidneys, and deci eased blood pressure, the specific giarity 
and the color are high, due to concentration, sometimes the urine is reddish 
in color (urobilin, urates), it is highly acid, sometimes it contains albumin 
(congestion due to failing heart, parenchymatous changes, nephritis), sugar 
IS laielj'^ piesent, the chlorides are diminished, the urea is reduced, the 
ammonia is increased (effort to neutrahve acid intoxication), mdican, 
albumoses, leucin, t} rosin, and incieased volatile fatty acids may be found 
Alimentaiy levulosuiia ma> be detected, and may piove a serviceable sign 
of hepatic insufficiency, which is true also of urobihnuria and plrenoluiia 
In so-called bronzed diabetes (hfemocln omatosis) sugai is piesent in the 
urine, but it is due not to the associated cirihosis of the livei, but to fibrotic 
and othei changes in the pancreas 

Complications — The cirrhotic subject is peculiarly susceptible to infec- 
tions of dn erse sorts, both acute and chronic Tuberculosis is the most com- 
mon (more common in adults than m children) and shows a special predilec- 
tion foi the lungs and the peiitoneum The complication is often oveilooked, 
because unthought of and unsought, it should always be suspected wdien 
there is fever otlrcnvise unaccounted for In some cases the lung involve- 
ment IS altogether latent, in other cases it gives use to physical signs suffi- 
cient for diagnosis, but no obtrusive symptoms, in a few cases it dominates 
the clinical picture Tuberculous peritonitis is very common, and not infie- 
quently determines thefatal issue Itis often overlooked, the ascites naturally 
being attiibuted to the cnihosis per se, it is suggested by the presence of fevei, 
tenderness and rigidity of the abdominal w'all, peihaps inciease in the amount 
of ascites previous! j stationary (the fluid sometimes becomes hemonhagic), 
more lapid coiiise, and more speedy death The ascites seems to predispose 
to tuberculous infection, wdnch otherwise is uncommon in adult males The 
cirihosis is undoubtedly the primary disorder m the great majority of cases, 
but some observeis believe that in some cases the tuberculosis of the peii- 
toneum is the primary, the cirihosis the secondary 

TuberOTlous pleuritis is not rare, but non-tuberculous pleuntis also 
occuis The pleuntis may be primary or secondary to disease of the lungs 
or the peritoneum, in the latter case the infection doubtless tiavels thiough 
the diaphragm The pleuntis is usually right-sided, but it may be left-sided 
or bilateral Some care is requiied in diagnosing right-sided pleuntis, 
since compression of the lung by a large Inei oi ascites may occasion dulness 
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and other signs simulating plcuial effusion, oi a localized bioncliitis oi 
bionchopneumonia may de^clop 

Evidences of involvement of the kidneys occur in about one-half of the 
cases In some cases there is only a slight dlbummuria, attiibutable to 
toxic degeneiation ol the icnal epithelium oi passive congestion, m other 
cases m addition to the albummuiia, \\hich is more marked, theie aic signs 
significant of parenchymatous nephritis, in most cases (almost one-fourth of 
all cases of cirrhosis) the common manifestations of mteistitial nephritis 
occur This nephritis is scaicely due to the ciiihosis as such, it is rather 
the result of alcoholism and other causes that prevail at the time of life that 
cirihosis IS most common 

Peripheral alcoholic neuiitis (neiuomusculai pains and tenderness, mus- 
cular Clamps, cutaneous hypeisesthesia, lost knee-]eiks, etc ) occuis in a 
considerable propoition of cases, and is often oveilooked oi the symptoms 
are misinterpreted A numbci of acute infections, especially pyococcic 
infections (local and geneial), endocarditis, cioupous pneumonia, etc , arc 
not uncommon, and may determine the fatal issue 

Diagnosis — The diagnosis of cnihosis of the hvei in the early stages is not 
always an easy mattei , but it should be made more frequently than it is In 
an alcoholic subject with dyspepsia, an enlaiged and tendei liver suggests 
the diagnosis, and this is -virtually confirmed if to these theic be added an 
enlarged spleen, perhaps lecurrmg attacks of pain m the legion of the hvei, 
with slight fever oi slight jaundice, and urobilmuiia If the diagnosis were 
made upon these symptoms and the patient treated accoidingly, many sub- 
jects doubtless uould not latci exhibit the typical phenomena of advanced 
cirrhosis, in some perhaps the diagnosis uould be mcoircct, but m many 
the disease -v^ould be airested — of the possibility of which the lesions in 
the hepatic paienchyma afford abundant testimony Later, when ha3mate- 
mesis, ascites,the hepatic facics, etc , have developed, the diagnosis can be 
no longer in doubt 

Little difficulty is likely to be experienced m diffeientiatmg biliaij cir- 
rhosis, which, aside from its rarity, occurs in younger, usually non-alcoholic 
subjects, and is characterized by persistent jaundice, an enlarged smooth 
liver, much enlarged spleen, the absence of all signs of obstiuction of the 
portal circulation, and a \ery chronic course 

When the liver is enlarged and there is no ascites, one must exclude other 
causes of enlargement of the In er, such as passn e congestion (chronic car- 
diac or pulmonary disease, cyanosis, usually marked enlaigement and tender- 
ness of the liver, some jaundice, urinary signs of congestion of the kidneys, 
etc ), fatty liver (rather soft and smooth Inei, causes of fatty disease of the 
liver, such as tuberculosis, etc ) , amyloid disease (causes of amyloid disease, 
involvement of other organs, spleen, kidneys, intestines, etc ) , leuksemia 
(examination of the blood, etc ) , malaria (history of chronic malaria or 
repeated acute attacks, plasmodia or pigment in the blood, disproportionate 
enlargement of the spleen, irregular fever, cachexia, anaemia, response to 
quinine, and perhaps absence of a history of alcoholism) Syphilis is sug- 
gested by a history or other eMdences of syphilitic infection, more local 
distress and pain due to the more marked perihepatitis, ii regular en- 
largement of the liver due to a gumma or irregular depressions due to 
stellate scars, and more common jaundice due to compression of the 
biliary ducts, in some cases, however, the differential diagnosis is quite 
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impossible, in which event lecouise should be had to antisyphihtic treat- 
ment . 

The occur! ence of hsematemesis and othei gastio-intestmal hemorinages 
necessitates differentiation fiom gastric and duodenal ulcer This is often 
difficult, but ciirhosis is suggested by a lustoiy of alcoholism, enlarged and 
tender hvei, an enlaiged spleen, absence of maiked evidence of hyperchloi- 
hydria (hypeichloihydna may occui in ciiihosis), absence of localized epi- 
gastric tenderness, etc In some cases of ciiihosis the hemoiihage is due to 
associated gastiic oi intestinal ulceiation, which, howevei, is commonly not 
of the peptic vaiiety Haematemesis, especially if small m amount, may 
also suggest caicinoma of the stomach, but in ciiihosis theie aie no signs 
of pyloric obstruction oi the evidence of caicinoma affoided by the gastiic 
contents and a tumor is not palpable, indeed, in cirrhosis there is more likely 
a void m the epigastiium rathei than a sense of incieased resistance In the 
event of gastric carcinoma signs of involvement of the livei are likely to 
supervene soonei or later, so that ultimately the differential diagnosis has to 
be made between ciiihosis and secondary caicinoma of the hvei , alcoholism, 
long-continued dyspepsia, and enlaigement of the spleen aie much in favor 
of cirrhosis Should the primary growth be elsewhere than in the stomach, 
theie may be localizing signs or symptoms, and perhaps metastases else- 
where, as m supraclav iculai oi othei glands, etc Splenic ansemia, or Band’s 
disease, may be excluded by the absence of lecuirmg hemorrliages with 
intervals of compaiative health, of piimaiy enlaigement of the spleen, of 
early ansemia, and of latei dev^elopment of signs of portal obstiuction, and the 
comparative youth of the subjects — twentieth to the foitieth year 
When ascites has developed one must exclude othei causes of ascites, 
especially chronic peiitonitis and perihepatitis (multiple serositis), thrombosis 
of the portal vein, tumors of the peritoneum and the abdominal oigans, 
chronic caidiac disease, and cachectic states As already stated, the ascites 
in many cases of ciirhosis is due, in pait at least, to peritonitis oi perihepatitis, 
but in other cases ascites may be due solely to perihepatitis, occurring alone 
or as pait of multiple sciositis, oi in tuberculous peritonitis Tuberculous 
peritonitis is suggested by the absence of a historj' of alcoholism and of 
evidences of portal obstruction, and by the presence of fever, tenderness 
and rigidity ot the abdominal muscles, should the tuberculous peritonitis be 
secondaiy to cirihosis with ascites, there maybe a rathei sudden increase 
ill a pieviorisly stationaiy ascites, a more lapid course, and speedy death 
Thrombosis of the poital vein occui s in one-thnd of the cases of cirrhosis, 
and IS suggested by sudden development of ascites (oi sudden increase m the 
aseites, if already present), rapid enlargement of the spleen, severe (perhaps 
lepeated) hfeinateinesis, and rapid recurrence of the ascites aftei lemovml, 
the sudden onset of these symptoms in the absence of a histoiy of alcoholism 
suggests primary thrombosis of the poita! vein, but in many cases of supposed 
primar) thrombosis theie has been a latent ciiihosis until this event 
In the ascites of tumors of the peritoneum or the abdominal viscera, 
the seat of the primary grow th may be moie or less obvious, metastases 
may be found m the supraclaviculai fossa, in glands, about the umbilicus, 
dong the coiiise of the falciform ligament of the hvei, etc , emaciation and 
cachexia are more marked than m cirrhosis, and signs of poital obstruction 
aie wanting, should the liver or biliary ducts be involved, there is also deep 
jaundice and nodular and progressive enlargement of the liver 
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The ascites of chionic cardiac disease should be lecognized by detectin'^ 
the disordei of the heart or an antecedent pulmonary disordei with consecu* 
tive hypei trophy and dilatation of the heart, the oedema of heait disease 
begins usually m the legs and othei dependent portions ot the bod> (only 
exceptionally giving use to primary ascites), and the oedema and ascites, as 
veil as the size of the liver, vaiy with the functional activity of the heait, 
lespondmg, theiefore, to caidiac tonics 

The ascites of cachectic states, such as advanced nephiitis, amvloid dis- 
ease, leuksemia, vaiious amemic conditions, convalescence fiom typhoid and 
othei infections, is usually slight in grade, often only pait of general anasaica, 
and IS associated with readily lecognizable disoideis, only vhen there is 
associated cardiac or hepatic disease does the ascites become at all marked 

In some cases of ascites the liver is small — m which event the disorder may 
be syphilis of the liver, advanced passive congestion (red atrophy), chronic 
deforming peritonitis and perihepatitis, thrombosis of the poital vein, etc 
Each of these should be readily differentiated by attention to the afoie- 
mentioned signs and symptoms The small size of the liver may also.be due 
to acute yellow atiophy supeiadded to cirrhosis of the hvei — which also 
should be readily recognized 

Examinahon of the fimd lemoved by tapping (or otherwise) also aids in 
the differential diagnosis The tiansudate of cachectic states is cleai, pale 
amber colored, and limpid, it has a specific gravity of 1010 or less, and con- 
tains less than 1 pei cent of albumin, its cellulai content is slight and con- 
sists of a few lymphocytes and endothelial cells, and peihaps an occasional 
eiythrocyte The transudate due to mechanical obstruction is clear, ambei 
colored, it has a specific gravity of 1008 to 1014, and contains from 1 to 3 
per cent of albumin, its cellular content consists of a few lymphocytes and 
endothelial cells, a fev erythrocytes, and an occasional polynuclear leuko- 
cyte The inflammatory exudates may be seious, serofibrinous, purulent, 
or hemoirhagic in character, even the serous exudates aie usually slightly 
turbid, they have a specific gravity of 1015 or more, and they contain from 
3 to 6 per cent or more of albumin, their cellular content consists of lym- 
phocytes, polynucleai leukocytes, endothelial cells, and erythrocytes in 
varying propoition, depending upon the natuie of the infection, lymphocytes 
in large numbers (upward of 90 per cent ) indicating tuberculous infection, 
disproportionate polynucleai leukocytosis indicating pyococcic infection 
In tuberculous peritonitis and in malignant disease of the peritoneum the 
fluid is often quite obviously hemorrhagic The tuberculous nature of the 
process may be further demonstrated by cultiue methods, animal inoculations 
and resoit to tuberculin leactions That the fluid is due to malignant 
disease may be pioved by finding cells vitli asymmetrical karyokinetic 
figures Occasionally the fluid is ehylous (admixture with ehyle) or chyliform 
(fatty degeneration of the endothelial and other eells) 

The aforementioned figures i elating to the specific gravity and the percent- 
age of albumin of the ascitie fluid are often modified by the occurrence in the 
one patient of two or more conditions that give use to ascites The percent- 
age of albumin in the fluid may be calculated from the specific gravity by 
means of the foimula of Ruess, which is said to be subject to an eiroi of 
less than 0 25 per cent the percentage of albumin equals of the specific 
giavity minus 1000 (that is, | of the last tvo figuies of the specific graiityO 
less 2 8 
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Special Types of Cirrhosis — Cei tam special types of poi tal cnrhosis may 
be differentiated, of which the following are the more important (1) Cir- 
rhosis of hsemochromatosis, (2) malarial cirrhosis, (3) anthracotic cinhosis, 
and (4) ciiihosis m childien 

Cirrhosis of Hsemochromatosis (or Bronzed Diabetes) — In 1871 Tioisier 
diiected attention to a diabetc bronze, which was latei studied by Hanot 
and Chauffaid, Letulle, and otheis of the Fiench school, who spoke of it 
also as cirrhose pigmentaiie diab^tique In 1899 von Recklinghausen, under 
the designation hsemochiomatosis, described a general pigmentation of the 
visceia — which was soon recognized as identical nith the bronzed diabetes 
of the French It is a laie disease Futchei,' in 1907, was able to find 
relciences to onlj' 35 undoubted cases, several additional but moie oi less 
doubtful cases (m which diabetes did not de\elop) have also been repoited 

The disoidei is most common in men (33 of 35 cases), and occuis between 
the ages of thnty and si\ty-one years, but it is most common during the fifth 
decade Its characteristics aie pigmentation of the viscera and usually 
also of the skin, cirrhosis of the liver, and fibrosis of the pancieas n ith im olve- 
inent of the islands of Langerhans and consequent diabetes The pig- 
mentation is geneially held to be derived from haemolysis of the eiythrocytes, 
but the nature of the haemolytic agent is not known it is peihaps auto- 
toMc (possibly intestinal in origin) oi bacterial, it is believed not only to 
cause haemolysis, but also to pioduce degenerative and othei changes in 
the cells of the li\ei, pancreas, skin, etc , and to influence then metabolic 
activities so that they conveit the soluble haemoglobin into insoluble heemo- 
sidenn and haemofuscin A contrary and less held opinion is that the pig- 
mentation results from some metabolic defect whereby non is not elimi- 
nated from the system, an opinion that finds some support in the absence of 
general h^moclrromatosis in pernicious anaemia in which there is haemolj'sis 
These pigments become deposited in the tissues, usually together, but the 
non-free pigment may predominate, as in the skin, for instance The visceral 
pigmentation antedates that of the skin The hvei, as a rule, is most 
markedly affected In the liver and the panereas, especially, fibrotic changes 
develop with the pigmentation and degenerative changes in the paren- 
chyma, m advanced cases these reach a high grade, and m the pancreas 
ultimately involve the islands of Langerhans and lead to diabetes (but death 
may ensue before this happens) The sequence of events, therefore, may be 
described as luemolysis, chronic interstitial hepatitis and pancreatitis, and 
diabetes The diabetes is undoubtedly a late event and not the primary 
condition as originally maintained by the French Macroscopically the liver 
is usually enlarged and presents the common appearances of portal cirrhosis, 
it IS, however, manifestly pigmented, reddish, resembling brick dust or non 
rust The spleen also is enlarged, firm, and pigmented 

The ftympioms are those of cirrhosis in its early stage, especially the dys- 
peptic symptoms and pain in the right hypochondrium, usually also there is 
progressne rveakness Occasionally the onset maj be sudden The note- 
worthy signs consist of general cutaneous pigmentation (suggesting Addi- 
son s disease), enlargement of the livei and the spleen (quite like that of 
ordinary portal cirrhosis), and the ultimate development of diabetes Ascites 
may be slight or absent, hemorrhages may or may not occui, but death ma> 

’ 4mencaa loiirnal of the Medical Sciences, 1907, c\xxiu, 78 
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lesult fiom luptme of oesophageal A>’aiiccs, oi tlieie may be purpuric attacks 
Diabetes when it supervenes is seveie and dominates the clinical phenomena, 
acidosis IS common and usually leads to coma 
The diagnosis is appaient from the cutaneous pigmentation, cnlaigement 
of the liver and the spleen, and diabetes The cutaneous pigmentation must 
be differentiated fiom that of aigyiia, of chronic jaundice (in vhich the 
scleias are involved), of Addison’s disease (m which theie is no enlaigement 
of the livei and spleen and no diabetes), and of ochronosis (alkaptonmia) 
The pwgnosis is bad, although life may be piolonged foi many yeais 
Death may occur suddenly from lupture of oesophageal varices, etc , usuallj 
it occurs within a yeai after the appearance of glycosuiia 
The iieatment in the early stages is that of cirrhosis, m the latei stages, 
that of diabetes 

Malarial Cirrhosis — ^The lesions that commonly occur m the liver in 
malaria have been described undei acute hepatitis, and attention has been 
diiected to the rarity of malaria as a cause of cirrhosis, indeed, many 
competent observers doubt that malaiia ever causes cirrhosis, preferring 
to believe that the cases of so-called malarial cirrhosis aie due to the 
operation of the oidinary causes of cmhosis (alcohol, etc) m a malarial 
subject Malaiial cirrhosis unquestionably is raie in tempeiate climates, 
but in view of the veiy maiked lesions produced in the livei by acute and 
clironic malaiia, especially severe attaclcs, theie can be no well-founded 
reasons foi doubting that malaria may cause cirrhosis 
Recently, Tucker,^ studying the subject in India, states It is not infre- 
quent even in young children, from whose histones one can easily eliminate 
all the possible contributory factors of cirihosis, with the exception of malaria, 
a disease which produces very decided effects on other important viscera 
In such patients one invaiiably finds that the histoiy of ill health and 
progressive enlaigement of the spleen has extended over several years 
There have been repeated attacks of remittent fever ivith intermissions of 
fair health Aftei two oi three yeais of this condition the patient notices 
the enlargement of the spleen By the time that this organ has i cached the 
level of the umbilicus oi has filled up the left side of the abdomen he is 
suffering from all the symptoms of a profound secondaiy aniemia Later 
still theie IS piolound emaciation, and the abdomen still fuithei distends 
from the collection of fluid in the pciitoneal cavity This fluid, as a lule, 
IS not veiy abundant On examination one can casifi feel the anteiior 
edge of the laige, stone-likc spleen, and tan also generallv paljiate below 
the right costal maigm the lotiei edge ol the livei, which is smooth, hard, 
and painless The general condition of the patients varies considerablj' 
In many the fluid does not leeui aftei tapping, oi only very slovly, and 
after several vieeks of treatment the patient leaves the hospital considerably 
improved and it ith a somewhat smaller spleen Finally, the patients return 
^\lth symptoms of profound debility and emaciation, exhibiting the late 
toxsemic condition seen in the othei forms of cirrhosis, and aftei a tew weeks 
or months they fall into a condition of coma and die 

On opening the abdomen the most prominent object is the enormous 
spleen The splenic capsule shows the maiks of the repeated attacks of 
inflammation, of which it has been the seat, in a general thickening, with 

1 Lancet, 1908, i, 1474 Consult also Duprej , Lancet, 1908, ii, 308 
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here and there patches of the color of mother of pearl two or tliree inches 
square and perhaps a quarter of an inch thick In such spots the capsule is 
otten found adherent to adjacent organs, and frequently the peritoneal 
adhesions have been produced into long bands The attachment ol the 
spleen to the diaphragm is by broad adhesions or by numerous tliread-like 
bands, or by both, and all such adhesions are very vascular during life 
The liver itself is somewhat small, but the shrinking is not so extreme as in 
the alcoholic cirrhosis The surface is finely granular, not hobnailed, and 
the granulations are often not uniform over the whole surface, but here and 
there smooth areas are to be observed Remains of the repeated attacks of 
hepatitis and capsulitis are invariably found in the adhesions of the liver to 
the diapliragm and sometimes thick peritoneal bands about the transverse 
fissure The blood is thin and sometimes only just stains linen, the red 
blood corpuscles show the ordinary characters of profound seeondary anremia 
and are about 1,500,000 or 2,000,000 Malarial parasites are never found 
in the penpheral blood, nor are they found on splenie puneture during 
life (Tucker) 

Anthracotic cirrhosis is a rare disorder of the liver, described Welch, and 
associated with the presence of carbon dust (analogous to coalminer’s lung) 
Adami has described a similar condition 
Cirrhosis m children is by no means rare ^ Usually it is of the common or 
portal type, it may be of the biliary type, m congenital syphilis there is a 
so-called pericellular cirrhosis, and fibrotic lesions sometimes designated 
cinhosis aie found associated with congenital obliteration of the biliary ducts 
The portal cirrhosis of children is due to the usual causes, such as alcohol, 
intestinal intoxication, infections, etc It is not uncommon in several mem- 
bers of the same family, which doubtless is referable to familial habits as 
regards alcohol, etc , and to the influence of hereditaiy syphilis (pericellular 
cirrhosis of the liver), wdnch although cured may leave the liver quite sus- 
ceptible to the common causes of portal cirrhosis, the disorder, therefore, in 
many cases is undoubtedly parasyphihtic 
The symptoTRS in general conform to those in the adult Hsematemesis 
IS less common (greater distensibihty of the spleen in children), diarrhoea 
and slight jaundice are more common, the liver and the spleen are dispio- 
poitionately larger than m adults (relative greater volume and more ability 
for repair in children), tuberculous peritonitis is common and perhaps 
accounts for most of the ascites and the not uncommon fever In some 
cases, described by Omerod and Homen, the symptoms are almost wholly 
nervous (probably syphilitic wuth lesions of the nervous system) 

Prognosis On the w'hole, the outlook in portal cirrhosis is not encour- 
which fact is due largely to the nature of the disease and the advance 
it has made w^hen usually recognized There is much evidence, however, that 
the liver cells early m the disease and often for a long time undergo con- 
siderable hyperplasia in an effort to compensate for the damage done, and 
the collateral circulation is additional evidence of efforts in the same direc- 
tion, there is reason to believe, therefoie, that if early recognized and properly 
treated, the disease could often be brought to a standstill, perhaps cured 
As a matter of fact, wRen recognized early marked benefit is often obtained 


TT 7 / ' Journal of Children’s Diseases, 1907, iv, 1, 43 and 

Pe\a, Wiener Uinische Rundschau, 1908, xxu, 33, 50, 68, 83, 117, 
von V — 50 
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The size of the liver is of comparatively little prognostic significance, 
although a very small liver is indicative of the later stages of the disease, as 
already stated, however, the liver may be enlarged from the beginning to the 
end The occurrence of hiematemesis does not make the outlook hopeless, 
since it IS sometimes an early symptom and may lead the patient to mend 
his ways, m consequence of which he may have no additional symptoms, 
perhaps for years With the onset of ascites the prognosis becomes distinctly 
bad, since ascites must be looked upon as a terminal event in the ordinary 
course of the disease, sometimes, however, the ascites becomes stationary 
or subsides, in consequence of the establishment of an efficient collateral 
circulation, and the patient may live for many years The prognosis is 
also bad in the event of anasarca, emaciation, cholaemia, failure of the heart 
or the kidneys, and any of the many complications and secondary infections 
Ordinarily the disease runs a fatal course within three years from the onset 
of symptoms, but sometimes arrest ensues and the patient may live for a 
number of years — eight or ten Occasionally the course is rapid, six or 
eight months, especially in young subjects much addicted to alcohol, in 
these cases to the cirrhosis is often superadded serious degenerate e changes 
in the hepatic parenchyma, and a form of severe jaundice may ensue and 
lead to the fatal issue 

Treatment — ^The treatment of portal cirrhosis to be effective must be 
instituted during the formative stage of the disorder, little beneficial effect 
can be expected after the destruction of much hepatic parenchyma and the 
overgrowth of much fibrous tissue The only ti ustworthy treatment is based 
upon our conception of the etiological factors, and consists essentially in the 
avoidance of all causes known or suspected to lead to the disease Of these, 
the most important are alcohol, stimulating and highly seasoned foods, foods 
likely to undergo fermentation in the intestinal tract, etc , all of which 
must be strictly prohibited In the early stages of the disease, when the hope 
of marked benefit, if not cure, may be reasonably entertained, alcohol m all 
forms (including medicinal agents, tinctures, etc ) must be absolutely inter- 
dicted, there can be no question that the likelihood of improvement or arrest 
of the disease depends more upon the non-use of alcohol than upon any or 
all other factors But when the disease is well advanced and cure or notable 
improvement is manifestly impossible, it is not always necessary, or wise, to 
discontinue alcohol entirely the question of its use or non-use must be 
decided foi each individual patient Although it may be quite obvious that 
the patient’s deploiable condition is the consequence of the misuse of alcohol, 
it does not follow as a corollary that the disuse of alcohol will result in 
improvement, he may have become so accustomed to the effects of alcohol 
and so dependent upon it for all more or less sustained bodily and mental 
effort that its withdrawal v ill be attended by more ill consequences to the 
general economy than by good results to the liver In these cases the alcohol 
should be reduced to the smallest amount consistent vith general well- 
being, and this amount should be given well diluted with the meals Nux 
vomica or strychnine is often an excellent substitute for the alcohol, and is 
otherwise beneficial, m some cases, after its use for a time, the alcohol may 
be entirely withdrawn without ill effects to the patient 

The diet is of the utmost importance on the one hand, it must be suffi- 
ciently nourishing, on the other hand, it must be absolutely non-irritating to 
and not overtax the functional capabilities of the liver, and it must be readily 
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assimilable and not likely to undergo fermentation in the intestine, which, if 
It occurs may give rise to the production of autotoxms haimfii to the livei 
Milk IS unquestionably the best diet, it is sufficiently nourishing readily 
ditrested and assimilated, its proteid is easier utilized by the liver than that 
of*^meat it leaves little residue, it usually does not lead to intestinal fermen- 
tation and autotoxmmia, and it is someuhat diuretic In almost all cases it 
should form the only diet, for a time at least— four to six weeks, depending 
upon the impro\ ement shown by the patient Two to three quarts should be 
given during the twenty-four hours Sodium bicarbonate or some one of the 
natural alkaline waters, such as Vichy, Apollmans, etc , may be added to the 
milk with advantage, or it may be flavoied with vanilla, tea, coffee, chocolate, 
cocoa, etc If the milk should seem to disagree with the patient, skimmed 
milk (m which the fat is reduced fiom 4 to 1 per cent ) or buttermilk, or 
koumjss (less desirable on account of the contained alcohol) may be tried, 
m exceptional cases It may be necessary to peptonize the milk for a time 
At the end of from four to six weeks in ordinary cases, if improvement has 
occuired, the diet may be increased by the addition of eggs, gruels, cereals, 
and stewed fruits, and from time to time some hsh or green vegetables may 
be permitted Aftei the kpse of a month or more, depending upon the 
condition of the patient, the absolute milk diet should be again resorted to for 
several weeks, thus alteinating, the diet should be continued indefinitely 
In general, meat, all highly seasoned and stimulating foods, spices, tea and 
coftee, etc , should be prohibited, because of then irritating effect upon an 
aheady damaged liver, the use of caibohydrate foods and of fats also should 
be carefully supeivised, since caibohydiates not uncommonly undergo 
fermentation m the intestine and lead to the production of divers toxic sub- 
stances, and the fats may lead to the formation of fatty acids — all of which 
may piovoke or increase the lesions in the hvei One must individualize, 
howevei in some cases occasional dietetic relaxations, such as the allowance 


of chicken or other meat once daily or the use of tea or coftee in small or 
modeiate amounts, etc , are attended by mental as veil as bodily satisfaction, 
a more hopeful outlook, and more or less well-sustained improvement 
Comparatively little can be done to influence directly the lesions in the 
liver, but it is always well to try the effect of potassium (oi other) iodide, m 
the hope that it may do good, and with the knowledge that should the lesions 
be syphilitic benefit assuredly will follow Minute doses of mercuric bichlo- 
(g'’ A fo thrice daily), perhaps combined with the iodide, or 
ammonium chloride, or nitrohydrochloric acid, also seem to do good in some 
cases Rolleston nains against the use of arsenic (which has been recom- 
mended to stimulate the hepatic cells to compensatory hjperplasia), believing 
that It may actually cause cirrhosis The use of the alkaline vaters or 
ammonium chloride perhaps retards the development of the terminal 
acidosis The use of organic preparations of liver has pioved of no value 
ivhatever 


Aside from the foregoing, special attention must be paid to the gastro- 
intestinal tract indigestion, nausea, vomiting, constipation, diarrhoea, etc 
must be prevented as far as possible, and when present should be efficiently 
tieated In the early stages much benefit ma}' follow a course of treatment at 
^me one of the u ell-knou n spas, such as Carlsbad, Marienbad, Vichy, etc 
i he purgative vateis of the spas have a good influence m lessening the 
intestinal catarrh and the portal congestion, and by the free evacuations that 
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they induce, ridding the system of noxious autotoxins, their good effect, liow- 
ever, may be as well obtained at home as abroad, or one may give, vith the 
same object in view, sodium sulphate or phosphate, magnesium sulphate, 
etc , as v ell as an occasional dose of blue mass oi calomel The good 
effect of free catharsis, which should be an important part of the treatment 
throughout the course of the disease, is often seen m diminution in the si/e of 
the liver and spleen following copious movements In some cases m which 
unusual enlargement ot the spleen suggests the imminence of hfcmatemesis 
or other gastro-mtestinal hemorrhage, this serious event may be warded off 
by provoking free catharsis, in othei cases ascites may be thus m part absorbed 
The indigestion, nausea, and -vomiting are to be treated on general princi- 
ples, often the disuse of alcohol is followed by immediate improvement in 
these symptoms, m othei cases the additional use of the purgative waters, 
or saline aperients, is all that is required to secure the desired relief In 
other cases, however, medication is required This should be based, as in 
catarrhal processes of the gastro-mtestinal tiact generally, upon the activity 
of the digestive juices, etc In the one class of cases, sedatives, such as the 
different preparations of bismuth, creosote, carbolic acid, dilute hydrocyanic 
acid, siher nitrate, and hyoscyamus or belladonna, etc, may be desirable, 
m another class of cases (subacidity) diluted hydrochloric acid, nux vomica, 
strychnine, and the bitter infusions may lead to the desired result, in still 
other cases excessive flatulence suggests the use of bismuth, salol, resoiem, 
creosote, carbolic acid, betanaphthol, and other antifermentatives Diai- 
rhoea should not be indiscriminately checked, since it may serve a useful 
purpose of elimination, but r\hen severe and obviously exhausting to the 
patient, it should be met by regulation of the diet and the use of astringents 
(bismuth, chalk mixture, etc ), and perhaps small amounts of opium Pam 
and distress in the region of the liver may be relieved by hot fomentations 
or a cold compress locally, abdominal massage, the administiation ot 
ammonium chloride, and depletive measures 

The occurrence of hsematemesis calls tor treatment similar to that of bleed- 
ing in gastric ulcer The patient should remain in bed absolutely at rest, 
and tranquillity should be promoted by a hypodermic injection of morphine, 
an ice-bag may be lightly applied to the epigastrium (supported, if netes- 
saiy), all food and drink should be withheld, to relieve the dryness and 
thirst the mouth and lips should be moistened, or small bits of ice may be 
given to the patient to suck, but the water should not be swalloiv ed Usually 
m consequence of the quiet and rest thus induced, and ot the relief to the 
congestion afforded by the bleeding, the hemorihagc ceases of itself Should 
it continue, adrenalin chloride (30 minims of the 1 to 1000 solution m one 
dram of water) may be given by the mouth in the hope that it may reach 
and influence locally the bleeding point, but neither adrenalin chloride 
nor other drugs, such as ergot, digitalis, etc , that increase the general 
blood pressure, should be given hypodermically, in some cases gallic acid, 
turpentine, aromatic sulphuric acid, etc , by the mouth seem to be of service 
If there is much shock and collapse, stimulants and hypodermoclysis should 
be resorted to For several days after the hemorrhage no food should be 
given by the mouth, if deemed necessary rectal enemas may be administered 
they serve largely to relieve the thirst, this, if distressing, may also be relieved 
by water by the bo-v\el The subsequent feeding and after-treatment is 
analogous to that of gastric ulcer 
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The onset of severe nerv'ous symptoms (cholsemia, acidosis) calls for treat- 
ment required m uraemia— fiee purgation, sweating (by means of hot packs, 
hot baths, the cautious use of pilocarpine hypodermically, etc ), and dm- 
resis (by means of hot applications to the loins, laige amounts of "water 
to drink, alkaline diuretics, digitalis, etc), and hji^odermoclysis Should 
diacetic or other acid be present m the urine, large amounts of sodium 
bicarbonate may be given internally and added to the saline infusion 

The ascites may sometimes befavoiablj influenced by the use of the pur- 
gatives already mentioned, and diuretics, such as tlie alkaline diuretics, 
cafteine, sparteine, theobromine, etc , apocynum cannabinum also has been 
extolled, sometimes it appears to have the desired result, m consequence ot 
stimulation ot the cardiovascular system and the kidneys, but often it induces 
a distressing enteritis and is extremely depressing In the majoiity of cases, 
however, medicinal measures are of little if any value in ascites, especially 
il the amount of fluid be large, resoit, therefore, must be had to tapping 
Tapping may be said to be indicated w hen the fluid causes local discomfort, 
dyspnoea, pulmonary congestion or atelectasis, oliguria, etc There is no 
advantage in delaying tapping nhen it has become indicated, indeed, the 
icsoit to tapping as often as it maj' be indicated may lead to the develop- 
ment of adhesions n Inch may augment the abeady formed collateral circu- 
lation When done under aseptic precautions, the danger of infection may 
be disregarded , hen the fluid is withdrawn slowly there is little likelihood 
of collapse on the part of the patient The tapping may be done with a 
tiocar and cannula m the median line midway between the umbilicus and 
the pubes (aftei prelimmaiy catheterization of the bladder), or preferably in 
the hnea alba — nliich has the advantage that the patient may remain lecum- 
bent Continuous drainage is sometimes practised, but does not commend 
itself to the WTiter 

Operative relief of the ascites and of the conditions upon which it depends 
IS sometimes undertaken The operative proceduie, nhich is known as the 
Talma-Morison operation^ (omentopex:^ , epiplopexy, Roberts), has for its 
object relief of the portal circulation, the divei sion of the portal blood to the 
general sj'stemic ciiculation through the medium of adhesions (and conse- 
quent inci eased vascularity) set up between the liver, the omentum, the 
parietal peritoneum, etc How the operation does good has been much dis- 
cussed Rolleston points out that the beneficial results cannot be due solely to 
diversion of the poital blood to the geneial systemic circulation, since this, 
imitating an Eck fistula, should tend to provoke or increase toxaemia, he 
suggests that the benefit attained may be due to (1) Diminution m the flow 
of blood through the liver, in consequence of nliich it is enabled to deal 
more satisfactorily n itli the blood that does pass through it, and thus reduces 
the toxaemia nhicli is probably an important factoi in inducing the ascites, 
and (2) relief of the venous engorgement and a consequent freer supply of 
arterial blood consequent upon the vascular adhesions over the surface of the 
In er, as a result of v\ Inch the nutrition of the In er cells is improv'ed and they 


! Consult Drummond and ISIornson, Bnhsh Medical Journal, 1896, ii, 728 
U ’o Medical Journal, 1906, n, 1287 (227 cases), Jones, Tranmctions of 

the Mescal Soexe y of London, \^Q7 , 238, Omi, Beitrdge zur Uim.che Clnnir- 

gic, 190<, Im, 446 (literature), Lieblein, Miitenlungcn au^ den ^enzqebeiien der 
Mcdijnn vnd Clnrurgic, im xmh, 794, and Koch, Dieuoneme Congrec de la 
bocictc Internationale de Chirurgie, Bruxelles, September 21-25, 1908 
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undergo compensatory hyperplasia and become enabled bettei to peiform 
their function Of 227 cases collected by Sinclair White, 84 07 per cent ) 
resulted m erne and 29 (13 per cent ) in improvement, 34 (15 per cent ) 
vere failures, and death ensued in 75 (33 pei cent ) The operation should 
be done early, while theie is hope that sufficient hepatic tissue still remains 
to discharge reasonable functional demands The patients submitted to the 
operation should be carefully selected, associated cardiac, pulmonary, or 
renal disease, repeated tappings, 3 aundice, toxaemia, and emaciation should 
be considered contra-mdications 


BILIARY CIRRHOSIS 

Biliary cirrhosis is a chronic disorder of the liver, probably infectious in 
origin, characterized anatomically by radicular cholangitis and connective- 
tissue hyperplasia, and clinically by chronic jaundice and enlargement of 
the liver and spleen The disorder, now commonly spoken of as Hanot’s 
cirrhosis, hypertrophic biliary cirrhosis with clironic jaundice, in contradis- 
tinction to Laennec’s, or portal, cirrhosis, was first described by Requm m 
1846, and later by Todd (1857) and Hayem (1874), but it was first clearly 
differentiated by Hanot m 1895 Since then it has been studied especially bj ' 
Gilbert, Fournier, Castaigne, Chauffard, and others of the French school 

Etiology — Biliary cirrhosis is especially common during adolescence an - d 
early adult life, most cases occur between the tw^entieth and the thirtieth li 
vear, it is rare after the foitieth year, but it is quite common m childre’e.n 
(juvenile type), especially m India In adults about 85 per cent the 

cases (22 of Schachmann’s 26 cases) occur m males, in children it is I 1 equally 
common m the two sexes A seeming hereditary influence is not unco Tutimmon, 
it is mentioned by Osier, Dreschfeld, Finlayson, Rolleston, and othevionrs, and 
it IS especially m evidence m the disorder as it occurs m India \ Boix, 
Bomet, and others have pointed out that the disorder may occur inplec more 
than one generation of the same family, and that the spleen may be /'at enlarged 
m certain members of the family w'ho show no evidence of disc mor^ase of the 
liver '5f 1 

The exact nature of the disease is not known Some, but not all, xess subjects 
are alcoholic, and, on the wffiole, it seems that alcohol plays at most 3maya minor 
etiological role In the cases so common in children m India it is not^ua jn any 
■way an etiological factoi In other cases, perhaps, it reduces the relh tl,isting 
power of the liver and thus permits of the more ready operation of «uliother 
causes There is some rather inconclusive or indefinite evidence thadonc the 
disorder may be the consequence of infection that provokes a radicwch )]ar 
cholangitis, but no definite etiological agent has been discovered, nor ile ire 
the patlnvays of infection kno-v\n wnth certainty That the disorder is ml n 
infection is suggested by its sometimes developing after infectious diseases ^ 
bv the common occurrence of attacks of fever and leukocytosis, and the non 
rare occurrence of general glandular enlargement Organisms have been j 
isolated from the blood, Iner, and spleen during life m several cases, but 
the evidence is by no means conclusive that they are related etiologically 
The postulated infectious agent is believed by some observers to reach the 
liver by the general circulation, -vs hence the disease is conceived to be a 
descending cholangitis, by others the infection is believed to be an ascending 
infection from the duodenum (Rolleston) The concurrent, sometimes ante- 
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cedent enlargement of the spleen and the occasional occurrence of general 
enlargement of the lymphatic glands are looked upon as evidence of the wide- 
spread activity of some infection, the absence or paucity of dyspeptic phe- 
nomena during life and of catarrhal alterations of the duodenum and of the 
panel eatic duct at necropsy is m favor of the view that the infection does not 
occur by vay of the common bile duct from the duodenum, but by way of 
the general circulation Such evidence as is at hand favors the view that 
the disease is a radicular cholangitis, the consequence of a general blood 
infection It seems likely that the poison does not reach the liver by the 
portal circulation, since portal toviemva very likely always gives rise to the 
common oi poital cirrhosis, but should the postulated microoiganisms of 
biliary cirrhosis produce a poison m the spleen, which is not improbable, 
this being conveyed to the liver might induce the lesions of portal cirrhosis, 
which being added to those of biliary cirrhosis might account for some of the 
cases of so-called mixed ty pes 

Pathology — The liver is enlarged and u^eighs fiom 2000 to 4000 grams, 
its shape is maintained, its consistency increased, and its elasticity dimin- 
ished The surface is smooth and exhibits very fine granulations (m marked 
contrast to the coaise granulations of portal cirihosis), adhesions sometimes 
occui, but are not very common The liver is usually dark olive-green in 
color The cut surface is dark greenish, or yellowish green m color, smooth, 
01 veiy slightly granular in advanced cases, usually the liver lobules aie 
more or less obvious, sometimes appaiently enlarged, and always separated by 
widened trabeculie of connectn^e tissue The gall-bladder and biliary ducts, 
the hepatic artery and veins, and the portal vein show no abnormalities, as 
a rule , gallstones are rarely found, not more frequently than in non-hepatic 
subjects, w'hich is woith comment in view' of the common catarrhal cholan- 
gitis w'hich might lead one to expect the formation of bilirubm-calcium calculi 

Micioscopically the obtiusive feature consists of an overgrowth of fibrous 
connectiv e tissue , but the basic and essential process seems to be the radicular 
cholangitis — which is disclosed by proliferation and desquamation of the 
epithelium of the small biliary ducts These lead to obstruction of the 
lumina of the small ducts, with consequent dilatation of the biliary canaheuh, 
which m turn are found distended with inspissated bile and bile thrombi 
(perhaps related to an exudation of inflammatory albuminous fluid) 
Branching columns of cells, so-called pseudobihary canaheuh, m and about 
the peiiphery of the liver lobules, constitute a conspicuous feature of the 
lesions Although by no means limited to, they occur most constantly' and 
m greatest numbers in, this biliary cirrhosis Some of these formations 
lesult from proliferation of preexisting bile ducts, but some of them un- 
doubtedly are derived from proliferation of the liver cells themselves — ^which 
may be looked upon as evidence of reversion to a less highly specialized 
ti pe of structure, as w ell as of the histogenetic equiv alence of the liver cells 
and the biliary epithelium The liv'er cells otherwnse exhibit comparatively 
inconsequential changes, the retrograde alterations so common in portal 
ciriliosis are rare, apparently for a long time, much longer than in portal 
cirrhosis, the liver cells are enabled to maintain their structural integrity 
Acute neerotic or autofitic changes, however, may' occui at any time and 
determine the fatal issue Melchior^ points out that hyperplastic changes 


‘ Ziegler’s Beitrage, 1907, xlii, 479 
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in the liver cells are common, especially m those cases attributed to the 
influence of alcohol, but some of these cases at least are confused with ordi- 
nary portal cirrhosis with an enlarged liver The new connective tissue 
occurs m delicate fibrillar bands that not only course between the lobules, 
but also invade the lobules to a greater or less extent (so-called monolobular, 
unilobular, or intralobular cirrhosis) In some advanced cases the arrange- 
ment of the connective tissue is not so regular, that is, the connective tissue 
betw'een the lobules becomes disproportionately inci eased, so that it imitates 
the so-called multilobular oi portal cirrhosis Perhaps m these cases the 
multilobular fibrosis is an added feature, and results from the activity of 
poisons elaborated m the spleen or m the intestinal tract, or from the more 
common causes of portal cirrhosis, such as alcohol The conditions under 
these circumstances are somewdiat analogous to those of Banti’s disease — 
primary splenomegaly wuth terminal cirrhosis of the liver, although, of 
course, jaundice is not a feature of Banti’s disease Tlie new connective 
tissue consists m part of elastic tissue, but proportionately less than m portal 
cirrhosis 

All the organs of the body are bile-stamed The spleen is enlaiged, and 
commonly w^eighs from 600 to 1000 or 1500 grams or more, in childien it 
may be as large as or larger than the enlarged liver It is firmer and denser 
than normally, and often adherent to the adjacent tissues (perisplenitis) 
Microscopically it reveals lymphoid and endothelial hyperplasia, and fibrosis 
with consecutive atrophy of the parenchyma The pancreas usually shows 
no noteworthy lesions, occasionally a slight periductal fibrosis has been 
observed The gastro-mtestinal tract also show's no notewoithy lesions, in 
particular no congestive or catarrhal lesions of the duodenum and the 
diverticulum of Vater The lymphatic glands in the portal fissure and usually 
the adjacent glands are enlarged, oedematous, and congested, but they exert 
no pressure on the biliary ducts Occasionally the lymphatic glands m other 
parts of the body are similarly, although less, affected 

Symptoms. — ^The onset of the disease is insidious for a long time there 
may be ill-defined complaint of poor health, general malaise, weakness, loss of 
flesh, etc , or there may be a sense of weight oi distress, perhaps actual pain, 
in the right hypochondrium, rarely there is some dyspepsia, coated tongue, 
poor appetite, perhaps nausea, diarrhoea, etc , m a few' cases the patient’s 
attention may be first directed to increase m the size of the abdomen 

In the great majority of cases the first obtrusive symptom is jaundice, 
which is slight at first, not more than a lemon tint to the skin or the con- 
junctiva The jaundice varies m degree from time to time, periods of exacer- 
bation and of regression alternating, but on the w'hole it tends to increase 
with the progress of the disease, and eventually it may become extreme, 
usually greenish, sometimes the markedly bronzed color suggests oi is 
mistaken foi that of Addison’s disease The usual concomitants of pro- 
tracted jaundice are seen there is often intense itching, eczema, lichen, 
sometimes xanthelasma, etc , bleeding from the nose or the gums or other 
mucous membranes may occur from time to time for a long period, or there 
may be recurring attacks of purpura, the urine show's the presence of bile 
pigment The fseces also contain bile pigments and may be very dark (in 
constrast to the clay-colored stools of obstruetive jaundice) 

In addition to the jaundice, the disease is characterized by periodic attaclvs 
of more or less severe abdominal pain, especially m the region of the liver. 
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sometimes attended by nausea and lomitmg, and associated with fever, 
leukocytosis, and increase of the jaundice These attacks occur without 
retrularity and v ithout demonstrable cause, and they last variable periods 
seveial dajs to several weeks Usually the fever does not go above 102 , 
in some cases there is slight fever for long periods Occasionally these 
exacerbations are attended by the nervous and other phenomena of icterus 
gravis, and x\ ith high fever, delirium, coma, etc , the patient may die 
The other manifestations of the disease are not characteristic There may 
be dyspnoea from impeded action of the diaphragm and pressure upon the 
lungs and the heart by the enlarged liver and spleen The myocardium may 
become disoigamzed, so that dilatation ensues, the pulse is rarelj'^ sloued 
Diarrhoea is the rule rather than the exception 

Examination usually leveals an obvious bulging of the lover right costal 
arch and the uppei part of the abdomen, which is found to be due to a much 
and uniformly enlarged liver, it may reach, in the right nipple line, from the 
fourth rib, or higher, to neai or belov^ the transverse umbilical line, it occu- 
pies a pioportionate area m the epigastrium, and it extends well into the 
left hypochondrium It presents a smooth suiface, rarely it may be slightly 
iiiegular from fine granulations of the surface (which, however, aie scarcely 
appreciable by palpation) or from adhesions The organ is fiimer than nor- 
mally, and its edge is sharp and well-defined Usually the enlargement is 
progressive, although the size of the organ may vary somewhat from time to 
time, rarely toward the end some decrease in size may become apparent 
(usually more apparent than real), attributed to contraction of the nevly 
formed connective tissue or secondary portal cirrhosis The liver may be 
moderately but often is not at all tender The gall-bladder is not enlarged, 
except m the event of some complication 
Tile spleen is markedly enlarged, much more so than in portal ciirhosis. 
It is hard and presents a sharp and well-defined edge Some vnteis believe 
that the enlargement of the spleen may antedate that of the liver In childien 
the spleen may be actually larger and heavier than the enlarged liver — the 
juvenile type of biliary cirrhosis (cirrhose bihaire spl6nomegahque of Gilbert 
and Fournier) On auscultation over the spleen one may sometimes hear a 
soft murmui or friction (perisplenitis) 

The blood reveals oligocythemia, leukocytosis (increased at the time of the 
periodic exacerbations), diminished coagulability, etc The urine, m addi- 
tion to containing bile pigments, is hi^i colored and of increased specific 
gravity, albumin and sugar are usually absent 

Rarely a bulbous enlargement of the terminal phalanges of the fingers 
(Ilippociatic fingers) and of the toes occurs, it is due to thickening of soft 
tissues (a-ray examination shoxvs no bony oveigrovth), and although it 
resembles the hvpei trophic pulmonary osteo-arthropathy of Mane, it cannot 
be con elated vith any disease of the lungs, presumably, hov^ever, it is due to 
some unknovn toxin, vhich is not peculiar to biliary cirrhosis, since it may 
be found in other tyjies of protracted jaundice Phenomena moie signifi- 
cant of st noiitis and aithritis are rarely observed In children growth is 
stunted, the condition spoken of as infantilism develops, and the onset of 
puberty is delated 

Tpes of Biliary Cirrhosis —The xarjmg relations betveen the size of 
tlie filer and of the spleen and the time of the onset of these enlargements 
haie led certain French authors, especially Gilbert, Chauffard, Fournier, etc , 
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to postulate difFeient types of the hypertrophic biliary cinhosis (1) The 
common type, m which the li\er and the spleen are concurrently and equally 
enlarged, (2) a splenomegalic type, in which the enlargement of the spleen 
is the predominating feature, (3) a hypersplenomegalic type, in which the 
spleen is largei than the liver, (4) a metasplenomegalic type, in which the 
enlargement of the spleen is the antecedent condition, (5) a hepatomegalic 
(miciosplemc or asplenomegahc) type, m which the enlargement of the hver 
IS the predominating feature, (6) a presplenomegalic type, m winch the 
enlargement of the liver is the antecedent condition, and (7) an atrophic 
biliary cinhosis These differentiations are of mmoi clinical significance, 
although they suggest that perhaps all cases of biliary cirrhosis are not of 
the same nature and genesis 

Diagnosis. — ^The diagnosis, as a rule, presents no unusual difficulties, 
although it IS made more frequentty than the rarity of the disease warrants 
The important diagnostic features consist of the occurrence m a young, 
usually non-alcoholic, subject of chronic progressive jaundice, with consider- 
able and persistent enlargement of the liver and spleen, and periodic attacks 
of abdominal pain, fever, and leukocytosis, with subsequent increase m the 
jaundice, and no signs of cholelithiasis or poital obstruction 

There should be no difficulty in diffeientiatmg the more common or portal 
cirrhosis — which occurs, as a rule, m older and alcoholic subjects and is 
attended by more maiked dyspeptic symptoms and by evidences of portal 
obstruction In portal cirrhosis hemorrhages, especially hsematemesis, often 
occur early and are commonly pi of use, wTiereas m biliary cirrhosis hemor- 
rhages aie usually a late manifestation and small, they are attributable to 
disorganization of the blood and to degeneiative changes m the bloodvessels, 
the result of long-continued jaundice and nutiitional disordeis, they are most 
common fiom the oral and nasal mucous membrane and into the skin, and 
hiematemesis is raie Jaundice sometimes occurs m portal cirrhosis, but it 
IS a complication and catarrhal m nature, m biliary cirrhosis it is the con- 
spicuous feature, and, although permanent, it is not associated with absence 
ot bile from the fasces Constipation is common m portal cirrhosis, diarrhoea 
m biliary cinhosis Portal cnrhosis usually runs a fatal course within three 
years or less, biliary cirrhosis not uncommonly lasts from five to ten years 
01 more 

The clinical phenomena of biliary and of portal cirrhosis are sometimes 
combined, that is, jaundice supervenes in a case of portal cirrhosis with 
enlarged hver and ascites, or ascites develops in a case of supposed biliary 
cirrhosis with enlarged liver and jaundice This has led some authors to 
believe that biliary cirrhosis is not a disease entity, others postulate mixed 
forms, or the supeiaddition of poital cirrhosis to the final stages of biliary 
cirrhosis The diagnostic difficulties are much simplified by bearing in 
mind that biliary cirrhosis is a rare disease, that, as already pointed out, 
although jaundice is not an essential part of portal cinhosis, it occurs in 
fiom 15 to 20 pel cent of the cases, being due to a complicating radicular 
cholangitis, and that inasmuch as the hver is usually enlarged m portal cir- 
rhosis (although it may become small), an enlarged liver with ascites and 
jaundice does not necessarily mean a mixed form of cirrhosis, but is quite 
consistent v ith the natural history of portal or the common type of cirrhosis 
On the other hand, the very rare cases in which ascites supervenes 
after the long continuance of biliary cinhosis may be variously interpreted 
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in some cases, especially in those without any evidence whatever of poital 
obstruction, the ascites may be due to disease of the peritoneum (perihepatitis, 
peritonitis, etc ) , in other cases it may be due to gross obstruction of the 
portal vein, or if terminal to cachectic states, m other cases perhaps the 
lesions of portal cirrhosis are added to those of the piimary biliary cn-rhosis 
When the jaundice is slight and perhaps readily oeerlooked, other foims 
of enlargement of the liver, such as passive congestion, fatty liver, amyloid 
liver, leiikiemia, malaiia, sj'philis, and hmmocliromatosis must be diffeien- 
tiated Othei forms of chronic jaundice also must be excluded, such as 
cholelithiasis and carcinoma of the liver and the biliary ducts 
Prognosis — ^The outlook as to cure is hopeless The disease usually runs 
a protracted course, averaging four or five years, but not uncommonly con- 
tinuing for ten ■\ears or more The periods of lemission of the symptoms 
often are of long duration and the general health may be well maintained, 
but the exacerbations may be severe and seriously undeimine the geneial 
lesistance, and they may lead to a severe foim of jaundice and death The 
prognosis is especially bad m the event of severe jaundice w'lth nervous symp- 
toms (fever, delirium, coma, etc ), recurrent hemorrhages, marked general 
w'eakness, mtercurrent complications, etc 

Treatment. — The tieatment is largely symptomatic, and m general does 
not differ materially from that advised in portal cirrhosis The hygienic con- 
ditions should be the best obtainable, and should compiise much fiesli air, 
non-exposure to cold and damp, moderate and carefully regulated exercise, 
etc The diet may be more generous than in portal cnihosis, but with 
a view not to provoke gastro-intestinal derangements, the patient should 
avoid dietetic indiscretions, alcohol, etc Constipation should be or ei come 
by the use of calomel, blue mass, and the salines 
The piobable infectious natuie of the disorder suggests the use of anti- 
septics, such as urotropin and the salicylates, which are eliminated with the 
bile Then use has been follow^ed by some apparent improvement Good 
lesults also aie reported to have followed drainage of the gall-bladder and 
biliary ducts, but the diagnosis in some of the cases is open to question 
undoubtedly they may have been cases of infection of the biliaiy tract, but 
piobably not of biliary cirrhosis 


TUBERCULOSIS, SYPHILIS, AND ACTINOMYCOSIS 

Tuberculosis, svpliihs, and actinomycosis of the liver have already been 
discussed ‘ 


CARCINOMA OF THE LIVER 

Etiology Carcinoma of the hi ei mav be primary or secondary Primary 
carcmom.i of the liver is a rare disease among 11,500 necropsies, Hale 
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Wliite^ found only 11 cases Secondary carcinoma of the Inei is more com- 
mon, the ratio of the primary to the secondary being 1 to 25 (Hale White) or 
1 to 40 (Hansemann^) Among 4200 neeiopsies, Hale WOiite found 136 
examples of secondary deposits m the liver, of which at least 126 were car- 
cinomatous Primary carcinoma is more common m men than in vomen 
(6 to 5 of Hale White's 11 cases), and it occurs in adult life and old age, 
secondary carcinoma is more common in women (the ratio being 4 to 3, 
Hale White), on account of the greatei frequency of carcinoma m vomen 
(breasts and genitalia) The causes of carcinoma of the liver are those of 
carcinoma in general and are as ill understood 
Pathology — Pnmaiy carcinoma of the liver appeals under three forms 

(1) Nodular or multiple carcinoma This is the most common form, occui- 
ring in 65 per cent of the cases (EggeP) The nodules appeal as whitish 
or grajnsh-wlnte opaque masses, scattered variously thioughout the liver 
tissue, they grow rapidly, frequentty become necrotic and consequently 
umbihcated, and are sometimes the seat of hemorrhagic extravasation 

(2) Massive carcinoma is the type occurring in 23 per cent of the cases 
(Eggel) It appears as a whitish orgrayish-white opaque mass, often occupy- 
ing almost if not quite an entire lobe (usually the right) It is shaiply defined 
from the surrounding hepatic tissue, which is compressed and atrophic, and 
sometimes contains smaller secondary nodules (3) Infiltrating or diffuse 
carcinoma is the type occurring in 1 2 per cent of the cases (Eggel) One or 
both of the major lobes of the organ become pervaded by new-growth, and 
often the seat of considerable new fibrous-tissue formation, so that the macro- 
scopic appearances are similar to, and are commonly mistaken for, portal 
cirrhosis (the cirrhosis v ith multiple adenoma, or with carcinoma, of Hanot 
and Gilbert, and other French authors) Microscopically the cells in car- 
cinoma of the liver are usually polyhedral in type, and are believed to be 
derived from the hepatic cells, rarely they are columnar in type, and are then 
referred to piohferation of the epithelium of bile ducts Transitional types 
also occur, vhich suggests the histogenetic equivalence of the liver cells and 
the cells of the biliary ducts It is likely, as maintained by many writers, 
Loehlem* lately, for instance, that the growth may develop from either the 
hepatic or the biliary cells, and that it not infrequently develops from benign 
hyjierplasia In some cases, therefore, the sequence of events is represented 
bj" hyperplasia, adenoma, carcinoma It is doubtful, however, whether the 
designation carcinoma with cirihosis is as widely applicable as maintained by 
French authors — who believe that this represents one-third of the cases of 
primary carcinoma of the liver In perhaps the majority of the cases the con- 
dition IS merely ciirhosis with considerable hyperplasia of the liver cells 
(nodular cirrhosis), appearances suggesting carcinoma are sometimes due 
to softening of some of the so-called “hobnails,” with rupture into the hepatic 
or the portal veins, and to thrombosis — either of which may be the antecedent 
condition In the nodular and massive varieties secondary deposits some- 
times occur, these are rare in carcinoma m ith cirrhosis — ^vhich also suggests 
that the condition is not as commonly carcinoma as is often maintained 


^ Allbiitt’s System of Medicine, 1900, iv, 204 
^ Berl him Woeli , 1890, xxvii, 353 ’ 

® Ziegler’s Beitrage, 1901, xxx, 500 (literature) 
* Ibid , 1907, xlii, 532 (literature) 
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Secondary carcinoma of the liver appears usually as multiple whitish, 
cravish-white or yellov ish-v hite nodules scattered throughout the organ, 
most commonly at the periphery, where they often occasion perihepatitis 
Often they become umbilicated, and softened or hemorrhagic ihe adja- 
cent Iner tissue is compressed, atrophic, and degenerated Microscopically 
the grow ths partake of the nature of the primary tumor 

S^ptoms —These are not notably different whether the growth be 
primary or secondary, although variations occur and, m perhaps one-half 
of the cases of secondary caicmoma, symptoms referable to the primary 
growth are not apparent 

Usually the onset is insidious, the patient may complain of general ill 
health, languor, aiiieniia, emaciation, etc, for a long time befoie the tiue 
natuie’ of the disordei is disclosed, in many cases, ceitainly m at least one- 
third of the cases of secondary carcinoma, the actual conditions are recog- 
nized only at autopsy In some cases, symptoms referable to the primary 
growth precede, for a variable time, syfnptoms significant of involvement of 
the livei , but m a considerable number of eases, carcinoma of the stomach, 
rectum, etc , maj be for a long time latent, or the symptoms aie not obtru- 
sive, and the first noteworthy manifestations may be referable to the liver 
111 a small percentage of cases the primary groivth lemains insignificant, 
tile lesions are most marked in the liver, and the symptoms almost, if not 
exclusively hepatic, consisting of local pain and distress, jaundice, ascites, 
and enlargement of the liver 

Local discomfort is quite common, but even m cases of very large car- 
cinoma there may be no actual pain The sense of discomfort and weight is 
usually pioportionate to the size and rapidity of groivth of the carcinoma, 
it is often met eased by the left lateial posture, which increases the tension on 
the ligaments Actual pain sometimes occurs, and may be quite severe, in 
which event it is attributable to a concomitant perihepatitis, it often ladiates 
to the right shoulder, and may be increased by motion Sometimes there is 
nioie or less local tenderness, especially on deep palpation and occasionally 
thcie IS severe colicky pain 

Jaundice is present m more than one-half of the cases, it is variable in 
degree, at fiist, at least, depending upon its cause, but it tends to increase and 
become peimanent It may be due to a variety of causes that are often diffi- 
cult to differentiate Thus, it is not infrequently due to compression of the 
common bile duct by a primaiy growth in the head of the pancreas, or to 
secondaiy nodules in the Ijunphatic glands, it may be due to primary carci- 
noma of the biliary ducts, oi it may be due to piessuie on the intrahepatic 
ducts by sufficiently large nodules, to extension along the lumen of the biliary 
ducts, or to more widespread obstruction, such as may occui in massive 
carcinoma In the last-mentioned instance, if jaundice occuis, which is 
unusual, it is slight in grade and is not associated w'lth clay-colored stools 
In the othei cases the jaundice is obstructive in origin, it increases in inten- 
siti until it becomes of the most severe grade, it is permanent, although for 
a time, at least, it mav vary in intensity, and the stools are clay-colored 

Ascites IS somewhat less common than jaundice, it occurs in almost if not 
quite one-half of the cases, both occur together in about 20 per cent of the 
cases, in which c^ent the ascitic fluid is bile-stamed , otherwise the fluid is 
pale, ol low specific graiiti, and contains a small amount of albumin, 
occasionallj it is hemorrhagic or chyhform It vanes considerably in 
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amount, but is usually moderate and often for a considerable time stationarj^ 
it raiely requires tapping Perhaps in some cases the ascites is due to portal 
obstruction, but this is unusual, since other evidences of portal obstruction 
are usually entirely absent or in abeyance In most cases the ascites is due 
to perihepatitis or peritonitis, in some cases to caicmomatous involvement 
of the peritoneum, -which is doubtless more common than is suspected 
Progressue enlaigement of the Iner is the phenomenon that determines 
the diagnosis The enlargement may be moderate or very great Usually 
it involves the right lobe more than the left, but the percussion dulness is 
increased m all directions The liver may be obsei ved to increase notably 
in size under observation The edge is usually firm and hard, and it, 
as veil as the palpable surface, is quite iiregular — ^nodular The nodules 
vary considerably m size, usually they are firm, especially when small, but 
as thej"^ grow they often soften in the centre and hence become depressed or 
umbilicated, sometimes this umbilication can be made out by palpation, 
which IS quite diagnostic of carcinoma, in other cases they may seem semi- 
fluctuating Sometimes they suddenly increase in size from hemorrhage, 
occasionally, as they degenerate they become smaller In the massn e carci- 
noma this nodular formation, of course, does not occur, but one can often 
make out marked distortion due to a very large new-growth In advanced 
stages the ii regularly enlarged and nodular liver may be quite apparent on 
inspection Palpable and audible friction may sometimes be made out 
The gall-bladder can sometimes be palpated as an enlarged pear-shaped 
tumor at the lower edge of the liver In a few cases secondaiy nodules 
de\ elop along the falciform ligament, and become palpable at or through 
the linea alba, at the umbilicus, these are conclusive evidence of the real 
natuie of the disorder, but m some cases a microscopic examination of an 
excised nodule may be required to eliminate tubeiculosis 
In many cases the base of the right lung becomes compressed, v ith dulness 
and feeble or broncho vesicular breath sounds, etc In other cases the giowth 
in the liver foims an attachment to, and finally penetiates, the diaphragm, 
and sets up pleuntis that may become purulent In lare cases a nodule in 
the In er penetrates a branch of the hepatic vein, and the carcinomatous cells, 
being carried to the lung, set up widespiead metastasis Any of these con- 
ditions may be responsible for a harsh, dry cough, that is not uncommon, 
but in some cases no abnormalities can be detected on ph;ysical examination 
to account for the cough, which then must be attributed to irritation of the 
diaphragm (perihepatitis) or the pleuia, etc The liver sometimes merely 
by reason of its weight, and in other cases by causing kinking, impedes the 
circulation in the inferior vena cava, and gives rise to dilatation of the super- 
ficial vems of the abdomen (but leaves the region of the umbilicus free — ^which 
IS a point of distinction from the dilatation due to portal obstruction), in 
other cases oedema of the feet and legs also results from this cause, but, 
especially in ad% anced cases, this may be due also to ansemia, cardiac v eak- 
ness, hepatic toxaemia, thrombosis of the femoral veins or the ascending 
\ ena cava, etc Albuminuria is occasionally observed late m the course of 
the disease, and is attributable to anaemia and toxic degeneration of the 
lenal epithelium (hepatogenous albuminuria, Tessier), indicanuna and 
increase of the nitrogenous extractives also may be obseiT^ed Hydronephro- 
sis may ensue from pressure on the ureter or renal pelvis Gastro-intestinal 
symptoms are often present, apart from the cases of primarj' carcinoma of 
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the stomach, vomiting may result from pyloiic obstruction (piessuie or 
kinking) The spleen may become enlarged, especially m the event ol pyie- 

thrombosis or carcinoma with cirrhosis 

In the course of time the patient loses stiength and emaciates (rarely, 
when the liver increases lapidly m size and attains huge dimensions, the 
weight may remain stationaiy or actually increase) , he becomes ansemic and 
cachectic, and phenomena attributed to hepatic insulEciency (cholsemia) 
develop 

Diagnosis — ^This is not always possible, especially in the cases of second- 
ary growth m which the deposits are few m number, small m size, and deep 
within the substance of the liver In another senes of cases, in which a 
primaiy giowth is obvious or found on examination, and in nliicli there is 
persisting seveie jaundice, cachexia, and a lapidly enlarging and nodular 
hvei, the diagnosis can often be made on inspection alone, especially if the 
patient be made to take a deep inspiration (whereupon theiriegulai nodular 
hver, coi ered only by a thin layei of skin, will be seen to descend) Between 
these extremes he the majority of cases, in which the diagnosis is often diffi- 
cult Should the liver seem to be the seat of disease, one must determine 
(1) whether a new-growth is piesent, (2) whether, if present, it involves the 
hver, and (3) if so, whether it is primary m the liver 

Difficulty IS sometimes experienced m detei mining whether a nen -growth 
IS piesent, since it may be imitated by faecal accumulation m the colon, and 
by inflammatory thickenings about the gall-bladder and the biliaiy ducts 
Faeces, however, may be indented and pushed about, they change their 
position spontaneously from time to time, and they may be removed alto- 
gether by cathartics and enemas In inflammatory thickenings about the 
gall-bladder there is usually a history of past cholecystitis or cholelithiasis, 
the mass is in the region of the gall-bladder and is single (that is, tlieie aie 
no othei nodules on the surface of the liver), the liver may not be enlaiged 
at all, and if so, the enlargement is slight or moderate and uniform, jaun- 
dice, if piesent, laiies from time to time, and may clear up altogether 
(vhich IS practicallj unknown m carcinoma), and the patient’s general 
health is not so seriously involved 

One must avoid the error of mistaking tumors of adjacent organs for a 
nev -gion th of the hi ei This can usually be done by attention to the symp- 
tomatology, a careful plij'sical examination, and by a study of the gastric 
contents, urine, etc Tumors of other organs, which aie neai the hver, may 
hai e respiratory movement, but such movement is less common m renal 
and other retropeiitoneal groivths, ivhich m addition fill out the loin, are 
covered in front by the intestine, and do not project so high toivaid the 
thoiax as hepatic tumois Tumois of the stomach have a significant 
symptomatology, often cause dilatation of the stomach, characteristically 
change the gastric contents, and can usually be found quite separate from 
the In er New^-grow'ths of the omentum, or the thickened indui ated omentum 
of tuberculous Ol other chronic piocess, usually has a peculiar elongated or 
irregular shape and is separated from the hver by a zone of tympany, and 
the free edge of the hver can usually be felt free and unmvolved 

Should the disorder be definitely located in the hver, one has to eliminate 
other causes of enlargement, especially cirrhosis, syphilis, abscess, hydatid 
disease, obstruction of the common duct, as w ell as other less common dis- 
orders, such as passive congestion, constricted hver, chionic malaria, leu- 



800 


DISEASES OF THE ALIMENTARY TRACT 


keemia, amyloid disease, fatty liver, diabetes, etc The last mentioned are 
readily differentiated by attention to the attending clinical phenomena 
In portal cirrhosis there is a history of alcoholism, evidences of portal 
obstruction are common, the liver is usually uniformly enlarged, although 
as the disease advances it may grow smallei (m new-giowths it continues 
to mciease), the palpable nodules are small, not umbihcated, and not sur- 
rounded by intervening areas of smooth liver Biliaiy ciiihosis occurs, as a 
rule, earlier in life than carcinoma, the jaundice is early, modeiate in 
grade, and yellowish (contrasting AMth the deep greenish jaundice of car- 
cinoma), since some bile ahvays leaches the intestine, the stools are bile- 
stained (contrasting a\ ith the pale, putty-like stools common m neiv-grov ths) , 
the liver is uniformly enlarged and smooth, the spleen is enlarged, and the 
couise of the disease is less rapid than m carcinoma 

In syphilis of the liver the pain is often moie marked on account of peri- 
hepatitis, the liver does not increase so rapidlj’^ as m carcinoma, and it lessens 
rapidly under the influence of antisyphihtic treatment, and there is a histoiy 
oi there are signs of syphilis elsewhere Abscess which is sometimes simu- 
lated by those cases in which the carcinomatous nodules soften and become 
semifluctuating, and m Avhich the fever of cachexia, aniemia, oi terminal 
infection ensues, may be differentiated by the antecedent disoider, by the 
absence of cachexia, by the less common occurrence of jaundice and ascites, 
and by the more common hectic fever, etc 

Hydatid disease of the liver is much rarer than carcinoma, it develops, as 
a rule, earlier in life, and is of sIoAver course, the enlargement of the liver i® 
usually single (perhaps double, raiely multiple), smooth, and not tendei, 
the spleen is enlarged, there is seldom jaundice and rarely if ever ascites, and 
cachexia does not ensue until the disease has lasted a long time 

Having determined the liver to be the seat of carcinoma, it is often difficult, 
sometimes impossible, to say whether the new-growth is primary oi secondary. 
In at least one-third of the cases (in 50 per cent according to Leubc) the 
primaiy growth is latent, but in some cases in which it is apparently latent 
it may be detected upon careful study Attempts to find it should always 
be made, since, as already said, secondary grow'ths of the hvei are fr^m 25 
to 40 times as common as primary growths The presence of a growth in the 
liver, then, is presumptive evidence of its secondary nature, this is rendered 
more likely by the presence of many nodules (wdiich, how ever, do not exclude 
a primary liver grow'th with secondary circumferential nodules), by more 
marked emaciation, due to the multiplicity of the tumors, and by the less 
rapid course and less rapid enlargement of the liver Primaiy giowtlis 
usually are single and cause unifoim enlargement of a part of the liver, they 
less frequently cause jaundice and ascites, and they grow more rapidly and 
hence lead to less emaciation, but to eailier death 

Prognosis — ^The diagnosis, of course, brings wnth it the prognosis the 
outlook IS hopeless Hale White gives the duiation of life as four months 
from the development of symptoms in primary carcinoma, and seven months 
after the development of symptoms referable to the In^er in secondary car- 
cinoma 

Treatment — ^The treatment is purely palliative, and has for its object 
promotion of the comfort of the patient and relief of his distress Rare 
cases have been reported in wdiich a single groAvth has been removed by 
operation 
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SARC03VIA OF THE LIVER. 

Sarcoma of the liver may be piimary or secondary, but it is very rare^ 
Primary sarcoma may occur as a nodular or a diffuse growth, and may 
originate from any of the connective tissues of the liver or from the endo- 
thelium of the bloodvessels or the lymphatics (angiosarcoma, endothelioma, 
perithelioma) Secondary sarcoma may follow a piimary growth anywhere 
else in the body, but it is especially common after sarcomas of the bones, 
adrenal, mediastinum, and uveal tract, the last mentioned are likely to be 
pigmented Clinically sarcoma cannot be distinguished from carcinoma, 
except perhaps m the cases that occur in infants,^ in whom a tumor is more 
likely to be sarcomatous than carcinomatous Sarcoma of the liver runs a 
rapid course, and soon terminates fatally 


BENIGN TUMORS OF THE LIVER 

Benign tumors, such as adenoma, angioma, so-called fibroma, lipoma, etc , 
are occasionally observed, but are chiefly of pathological interest Aden- 
omas® may be single or multiple, and may develop from the hepatic cells or 
from the biliary ducts The bihary-duct adenoma may become the seat of 
cystic dilatation (cystadenoma or adenocystoma) Another tumor, often 
described as an adenoma, arises not from liver tissue, but from aberrant 
adrenal in the hver Multiple adenomas are encountered chiefly in associa- 
tion with cirrhosis (so-called nodular cirrhosis) , the adenomatous formations 
are really localized compensatory hyperplasias of the hver cells It is diffi- 
cult, if not impossible, to distmgui^ behi'een h'y'perplasia and adenoma 
there is no sharp line of demarcation, and both may progress to carcinoma 
The single adenoma is not susceptible of clinical lecognition unless it becomes 
very large, when it presents more or less outspokenly the symptoms of 
carcinoma of the liver The symptoms presented by multiple adenoma are 
those of the basic condition — cirrhosis 

Angioma is a rare tumor, although it is quite as common in the liver as 
anyumere m the body They may be congenital or develop in advanced life, 
they may be single or multiple, and small or very large Thev cannot be 
recognized clinically Most of the so-called fibromas and lipomas are not 
true tumors, and one may well doubt whether such tumors occur in the hver 


CYSTS OP THE LIVER 

Cysts may be parasitic or non-parasitic The parasitic cysts are due to 
infection with Echinococcus granulosus* Non-parasitic cysts may occur 
alone or in association wuth cystic disease of the kidneys or congenital 

’ Consult MarZjCentralblatt fur aUgemeine Pathologic vnd patholoqische Anatomic, 
1904, \v, 43“? (literature) 

^ Consult Pepper, American Journal of the Medical Sciences, 1901, cxxi, 287 
Consult Witzold, Ziegler's Beitrdge, 1906, xxxix, 456 (literature) 

Consult Stiles in this work, vol i, 576 
^OL 1 —51 



802 


DISEASES OF THE ALIMENTARY TRACT 


anomalies elsewheie Bloschcowitz^ found that only m 10 of 85 cases Mas 
the liver aflected alone There may be one or many cysts Accordino- to 
Moschcowitz, the cysts, as a rule, are multiple, and most abundant in*\he 
zone of the liver just beneath the capsule They vaiy in size from those 
that are microscopic to those that occupy nearly the entire liver They are 
equally common m the tM^o sexes, and occur at all ages They are believed 
to originate m aberrant bile ducts, in consequence of inflammatory hypei- 
plasia or of retention of fluid the result of congenital obstruction The 
diagnosis may be hazarded from the association of an enlarged liver vith 
tumors in the loins (cystic kidneys), or symptoms of chronic interstitial 
nephritis 


THE GALL-BLADDER AND BILIARY DUCTS 


ANOMALIES OF FORM AND POSITION 

Rarely the gall-bladder may be absent, misplaced, or misshapen When 
the gall-bladder is absent, the common bile duct not infrequently piesents 
a circumscribed dilatation (analogue to the gall-bladder), a similar dilata- 
tion occasionally develops after operative removal of the gall-bladder 
Rarely there is a double gall-bladder ivith tivo cystic ducts Furthermore, 
the gall-bladder may be misplaced — to the left of the transverse fissure, or 
it may be embedded more or less deeply in the substance of the liver, and 
more or less completely surrounded by liver tissue, or the fundus may 
penetrate the liver substance and present on the anteiosuperior surface of 
the liver Sometimes it exhibits an hour-glass constriction, aside from the 
consequences of inflammatoiy changes The biliaiy ducts vary m length 
There may be little if any common hepatic duct, due to the unusual length 
of the right and the left hepatic ducts The cystic duct may not join the 
common hepatic duct until close to the insei tion into the duodenum The 
common bile duct and the pancreatic duct may enter the duodenum sepa- 
rately, sometimes the common bile duct enters vuth the duct of Santorini 
Finally the biliary ducts may be congenitally obliterated 
Congenital Obliteration of the Bihary Ducts — This is a disorder 
characterized anatomically by obliteration or atresia of the biliary ducts 
and bihary cirrhosis of the liver, and clinically by persistent jaundice and 
so-called choliemia which proceed to a fatal issue The disordei v^as first 
prominently brought to the attention of the profession by John Thomson,^ 
■who, m 1892, collected fifty cases, Lavenson,^ m 1908, collected sixty-t'no 
cases The nature of the disorder has not been definitely determined, at 
least for all cases It is likely, as stated by Rolleston,* that several different 
conditions may give rise to obstruction or obliteration of the large bile ducts 
in the newborn, such as peritoneal adhesions set up by foetal peritonitis, 
syphilis, or a mixed form of hepatic cirrhosis with descending and oblitei- 

1 American Journal of the Medical Sciences, 1906, cxxxi, 674 
^ Congenital Obliteration of the Bile Ducts, 1892 
^ Journal of Medical Research, 1908, xvm, 61 (literature) 

* British Medical J ournal, 1907, ii, 947 
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ative cholangitis (the disease usually called congenital obliteration of the 
bile ducts) Lavenson supports the view that m most instances the obliter- 
ation IS due to an anomaly of development, an atresia of the ducts, and 
that the associated cirrhosis is the result of the ensuing biliary stasis 

Clinically the disorder is characterized by jaundice, which is present at 
or develops soon after birth, although rarely it may be delayed for several 
months, it beeomes persistent and intense The stools become acholic, if 
not achohe from birth, the urine contains bile pigments, the liver and the 
spleen are enlaiged, vomiting often ensues, and hemoiihages occur from 
the umbilical cord and into the subcutaneous and the submucous tissues 
Giadually the infant emaciates, stupor, coma, or convulsions (cholsemia) 
develop, and death ensues The course of the disorder is rarely less than 
a week, usually it lasts toi seveial weeks or several months The more 
benign icterus neonatorum may be distinguished usually by the presence of 
bile m the fseccs and by the less-maiked jaundice which soon fades 
Syphilis maybe excluded by the absence of a history of syphilis m a parent, 
the absence of othei evidences of it, and the non-response to antisyphihtic 
treatment 

Rarely a congenital jaundice persists into adolescence or adult life This 
type of disorder was first studied attentively by Minkowski,' and later by 
Chauffard* who, separating it from the aforementioned types, believes the 
essential change to be, not a radicular cholangitis, but a splenohiemolysis — 
an anomaly m the destruction of the blood influenced by a primary disorder 
of the spleen 


INFECTIONS OF THE BILIARY TRACT 

Studies of recent years haye shown conclusiyely that the biliary tract is 
particularly susceptible to, and frequently the seat of, infections The 
result of these infections vanes with the virulence of the infecting micro- 
organism and the resistance offered by the individual subject they maj be 
insidious or frank in onset, acute, subacute, or chronic m course, and slight 
or extremely seiere m chaiacter, or they may be entirely latent The frank 
acute cholangitis and cholecystitis, the result of infection with virulent bac- 
teria, are usually so obtrusive in the manifestations, as scarcely to escape 
recognition, nhen, however, the infection is more insidious in onset and 
subacute oi chronic m course, and the infecting microorganisms of low^ 
viiulence, the resulting lesions are of such nature and the symptoms so slight, 
or altogether absent, that they are often ill understood, misinterpreted, and 
referred to organs other than their real source 
The introduction of microorganisms of low virulence into the biliary 
tract may be unattended by pathological lesions, tins is the more likely to be 
the case if the ducts are patent, and the flow of bile unobstructed Com- 
paratively virulent microorganisms also may sometimes be disposed of if 
the biliary drainage is free and unimpeded, but usually serious and even 
fatal forms of disease are thus provoked— suppurative cholangitis and sup- 
purative and gangrenous cholecystitis Betiieen the extremes of mild and 

’ ^ erhandhingen des XVIII Co7igresses fur innere Medicin, 1900, 316 
Semaine mtdicah, 1907, xmh, 25 , . « u 
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more or less innocuous lesions and the severe lesions that lead to quick and 
early disaster he the great majority of cases of biliary infection 

As in other mucous canals, the immediate result of moderate or low-grade 
infection of the biliary tract, is the production of a catarrh with the usual 
inflammatory phenomena — oedema and congestion of the mucous membrane, 
increased production of mucus, and desquamation of epithelium If the 
biliary circulation is free and unimpeded, the results of this catarrh are 
washed away for the most part, but on account of special local conditions 
(largely dynamic) they are likely to accumulate, to become accentuated, 
and to persist m the gall-bladder, in the event of obstruction to the free flow 
of bile, these are all the more certain to occur In many cases the lesions 
thus provoked are entirely latent or without noteworthy symptoms, they 
may puisue a short couise or they may continue for years, and they constitute 
the important factor in the etiology of gallstones 

The inflammatory disorders of the biliary tract, cholangitis, cholecystitis, 
and cholelithiasis, thus represent varying manifestations of infection, etio- 
logically, anatomically, and clinically they have much in common, and they 
occur in varying relationships the one to the others — singly or combined 
It IS important to bear in mind that the one infectious agent, the typhoid 
bacillus, for instance, may give rise to cholangitis, cholecystitis, and chole- 
lithiasis concurrently or sequentially, that one of these disorders, eholecystitis, 
for instance, having developed, may lead to another (cholelithiasis), and that 
the secondary condition serves to maintain the first, that acute catairhal 
cholangitis may become chronic and is usually then associated with gall- 
stones, and that the one oi other of these conditions may lead to suppuration 
Avithin the biliary tract, that it is often difllcult clinically to differentiate these 
disorders, and that the diagnosis to be complete must often comprise more 
than one of them 

The Infectious Agents — The bacteiiologyof infections of the biliary tract 
has been studied by a large number of investigators — postmortem, at opera- 
tion, and experimentally Although considerable interest attaches to post- 
mortem studies, the results are frequently vitiated by more or less obvious 
factors, and they cannot be relied upon implicitly unless the examinations 
are undertaken within a very short time after death The conditions at 
operation, however, are quite different and the lesults much more trust- 
worthy — although in subsiding or long-standing infections the primary 
miective agent may not be recovered, since it may have died out or have 
become overgrov n by secondary invaders 

At the German Hospital, Philadelphia, we have studied the bacterial 
cause of the infection of the biliary tract in 240 of the patients operated 
upon by Dr John B Deaver 

Cases Per cent 

Bacillus coll communis was found in 68 28 33 

Bacillus typhosus was found in 27 1125 

Staphylococcus pyogenes aureus was found m 7 2 92 

Streptococcus pyogenes was found in 1 0 42 

Staphylococcus pvogenes albus was found in 2 0 S3 

Bacillus coll and Staphylococcus aureus v ere found in 2 0 83 

Unidentified bacilli vere found in 6 2 50 

The cultures remained sterile in 127 52 92 

In general these results do not diffei materially fiom those obtained by 
other observers Other bacteria, boivever, have been isolated from the biliary 
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tract, such as the cholera bacillus, Bacillus subhlis, Bacillus capsulaius 
acrogenes, leptothrix, etc Biliary infections complicating pneumonia and 
influenza suggest the possibility of the pneumococcus and the influenza 
bacillus respectively being the etiological agent, but as far as known to the 
writer these organisms have not yet been isolated from the local lesions in 
addition some etiological importance attaches to anaerobic bacteria— which 
abound m the intestine A most suggestive study of this entire question has 
been published by Lippmann ‘ 

The Pathways of Infection — The pathways whereby the biliary tract may 
become infected are (1) The diverticulum of Vater and the common bile 
duct, (2) the portal circulation, (3) the systemic circulation, (4) the 
lymphatic ciiculation, and (5) directly through the wall of the gall-bladder 
or the biliary ducts from the peritoneum 

1 Infection from the duodenum by way of the diveiiicidum of Vater and the 
common bile duct has long been looked upon as at once the most likely and 
the most common source of biliary infections, but whether with good reason 
remains to be decided Although the frequency of Bacillus coh communis 
and of Bacillus typhosus m infections of the biliaiy tract suggests an intes- 
tinal source, these bacteria find a direct pathway from the intestine to the 
liver by way of the portal circulation Furthermore, whereas the jejunum 
and the ileum always contain many bacteiia, the duodenum when free from 
food IS often bacteria-free, certainly, in health its bacterial content is small 
and it does not contain the bacteria often found in cholangitis, cholecystitis, 
etc It IS quite conceivable, hov ever, indeed it is quite likely, that in condi- 
tions of disease of the upper intestine, when bacteria are present m the duo- 
denum, the biliary tiact may become infected by way of the diverticulum of 
Vater, doubtless many of the cases of so-called catarrhal jaundice following 
gastroduodemtis arise m this fashion But there are at least two important 
factors opposing a ready ascending infection of the biliary tract The one, 
the action of the sphinctei of the diverticulum, which has been estimated 
by Oggi^ as exerting a force equal to a pressure within the common bile duct 
of 700 mm of water, the second, the influence of the free flow of bile 
Indeed, it is doubtful whether infection of the biliary tract ever takes place 
by way of the diverticulum of Vater m the absence of stasis of the bile One 
of the most important factors in preventing such infection is the free flow, 
that is, the regular periodic expulsion, of the bile — the free flow of the bile 
rather than the bile itself, since we now know, contrary to former opinions, 
that the bile is a quite favorable medium for the growth of bacteria 

2 Infection by way of the portal circulation is a common source of biliary 
infection Definite experimental proof that the bile may become infected 
from the circulation nas furnished years ago by Blachstem® and Welch,^ 
and their results have since been amply confirmed and amplified, so that 
there is no doubt that bacteria transported to the liver by the portal circula- 
tion may be found in the bile Under normal circumstances bacteria carried 
to the hver by the portal circulation are there destroyed by the bactericidal 
properties of the hver cells, but there is a limit to these bactericidal pioperties. 


* Le microbisme biliaire normal et 'pathologique, Pans, 1904 
^Quoted by Naunyn, Mitteihingen aiis den Grenzgebieten der Medizin 
Cfnrurgie, 190o, xiv, 537 
^ Johns Hopkins Hospital Bidlelin, 1891, ii, 9G 


und 


^ Ibid , 121 
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whicli when oveicome peimit the entrance of bacteria into the biliary 
passages Adami having sho■\^n that under apparently noimal conditions 
bacteria may be found in the deepei layeis of the intestine, in the portal 
circulation, and in the liver, suggests that they invade the portal circu- 
lation thiough the aid of the leukocytes — which aie especially active during 
digestion, carrying foodstuffs, foreign matters, bacteria, etc , between the 
epithelial cells to the lymphatic radicles and the portal venules Ordinarily 
most of the bacteria are destroyed, probably m large part through the bac- 
tericidal property of tlie normal living intestinal mucosa, m part also by 
the leukocytes, the lymph nodes, and the endothelium of the liver, some- 
times, however, they pass through the liver and gam the bile, in other 
cases, by way of the thoracic duct, they invade the general circulation, 
and may be found in the liver, kidneys, etc , of apparently normal animals 
This IS the latent infection of Adami and ceitam French and German 
writers 

3 Infection by way of the systemic ciiciilation is probably not an exceed- 
ingly common source of infection of the biliary tract Its importance has 
been enhanced since we have ascertained the frequency of bactersemia in 
the great majority of infectious processes — typhoid fever, pneumococcic 
and pyococcic infections, etc , and experimental proof that the biliary pass- 
ages may become thus infected was fuinished, as already mentioned, years 
ago by Welch and Blachstein, and more recently by Doerr Doerr found 
that microorganisms injected into the geneial circulation of rabbits appear 
m the gall-bladder within a few hours, and that typhoid bacilli and colon 
bacilli multiply m the gall-bladder and may be recovered therefrom m pure 
culture even after the lapse of four months The occurrence of cholecystitis 
and cholangitis as a complication of general infections, such as influenza, 
pneumonia, etc , also suggests the likelihood of the infection occurring by 
way of the general circulation, but one must concede the possibility of the 
local biliary infection being due to organisms other than those occasioning 
the primary infection, and that the complicating infection may occur by 
way of the portal circulation or the diveiticulum of Vater Infection by 
way of the hepatic artery is a descending infection and operates as does in- 
fection earned by the portal circulation — ^smee both circulations commingle 
at the periphery of the liver lobules, but infected blood earned by the 
cystic artery may, although probably rarely, lead diiectly to infection of 
the gall-bladder without the intermediation of infected bile 

4 Infection by way of the lymphatic ciiculation, as suggested by G P 
Muller, IS probably a most infiequent source of infection 

5 Diiect infection thioiigh the wall of the gall-bladder or of the ducts from 
the peritoneum has been suggested as a possibility, but excluding cases of 
general peiitonitis in which the gall-bladder may participate secondaiily 
and m which the mechanism of the local infection may be quite obvious, 
it is doubtful if infection of the biliary tract directly fiom the peritoneum 
can occur in the absence of adhesions — m which event it is probably an 
miection by way of the lymphatic circulation In this connection, how- 
ever, we must also bear m mind that the adhesions themselves are an evi- 
dence of past infection, and that an obvious infection m the presence of 
old adhesions is much more likely the relighting of an old, latent infection, 
rather than a new infection transmitted directly through the walls of the 
gall-bladder or the gall ducts 



ACUTE CATARRHAL CHOLANGITIS 


807 


The pathways of biliary infection vary wnth the infecting agent Bacillus 
coll infections, which must be looked upon as the most common, doubtless 
occur most frequently by v aj of the portal circulation In most cases the 
liver in full functional activity is enabled to destroy or render innocuous such 
colon bacilli as may pass the barrier of the intestinal mucosa and be trans- 
ported to it, but should the physiological activity of the liver become impaired, 
or should the colon bacilli become of heightened virulence, as happens in 
inflammatory and ulcerative processes of the intestine, bacilli of attenuated 
virulence may pass over into the biliary circulation and, being excreted with 
the bile, set up a low grade biliary catarrh This commonly passes unnoticed 
by the patient, but it is one of the most important factors in the etiology of 
gallstones, as it is also the most important factor in the complications of 
gallstones We must admit, however, that in the event of gastroduodenitis 
colon bacilli may infect the biliary passages by way of the diverticulum of 
Vater and the common duct, in this event, the lesions are likely to be more 
abrupt in onset and more manifest clinically Typhoid infection may occur 
by way of the poital circulation, by ivay of the systemic circulation, and by 
way of the diverticulum of Vater The frequency of gall-bladder infections 
in typhoid fever finds one of its explanations in the three sources whereby 
the biliary tract may become infected — although the systemic and the portal 
circulations are the more important 


ACUTE CATARRHAL CHOLANHITIS (CATARRHAL JAUNDICE). 

Etiology — Acute catarrhal cholangitis, perhaps more commonly called 
catarrhal jaundice, is a common disorder m young adults, although it 
occurs at all ages, it is more common in men than m women, largely 
because of men being more under the influence of the exciting causes 
The disorder usually follows in the wake of gastro-intestinal catarrh, the 
causes of the one, therefore, are the common causes of the other dietetic 
indiscretions, excessive indulgence in alcohol and other irritants, infectious 
fevers, etc Perhaps most cases follow some dietetic indiscretion, such as 
eating too much food or indigestible or tainted food, or overindulgence in 
alcohol, etc These set up gastro-intestinal catarrh, which spreads to the 
biliary papilla and causes swelling of the mucosa and obstruction to the 
free flow of bile, this is the basis of the common attacks of so-called bilious- 
ness that are attended by some degree of jaundice 
Jaundice is an occasional accompaniment of certain infectious diseases, 
such as tj phoid fever, pneumonia, etc In some cases it results from spread 
to the biliary papilla of gastro-intestmal catarrh, that is, the jaundice is 
obstiuctive That, however, m other cases it results from the action of 
different toxins on the biliary radicles in the liver or on the hepatic cells, is 
suggested by the comparative rarity of the jaundice as contrasted with the 
frequency of gastro-intestinal derangements in these infections, by the occa- 
sional epidemic occurrence of jaundice, by the likelihood that some cases 
of the more severe disorder known as infectious jaundice, 
eil s disease, etc , and by the fact that some cases, mild and apparently 
catarrhal in nature for a while, may develop into severe types, such as acute 
yellon atrophy of the liver, etc In the present state of our knowledge it 
seems impossible to distinguish clinically between all cases of mild jaun- 
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dice, some are catarrhal, some to\ic from their inception, whereas in others 
catarrhal m the beginning, the infection may travel up the ducts and involve 
the finer intrahepatic radicles Especial interest attaches to typhoid infec- 
tions, which may be taken as a type, and which will be discussed under 
cholecystitis 

Catarrhal jaundice may be due also to passive congestion of the duodenum 
and the swelling of the mucosa thereby induced, thus it occurs in portal 
cirrhosis, in advanced stages of cardiac disease, etc , but the jaundice of 
portal cirrhosis may also be due to radicular cholangitis, and that occurring 
in advanced heart disease to pressure exerted on the biliary radicles within 
the liver Passive congestion renders the patient quite susceptible to the 
activities of the ordinary causes of catarrhal jaundice Catarrhal jaundice 
also may complicate organic diseases of the liver, but the jaundice that 
occurs m gummas, carcinoma, hydatid cyst, etc , is more commonly due to 
pressure on the ducts from without than to catarrh In some cases of sup- 
posed catarrhal jaundice no adequate cause can be determined, the dis- 
order under such circumstances being assigned to personal idiosyncrasy, 
emotional disturbances, exposure to cold and damp, etc 

Pathology — ^The lesions consist of congestion, swelling, oedema, and 
increased production of mucus at the lower end of the common bile duct and 
of the duodenal mucosa adjacent to the diverticulum of Vater In some 
cases the swelling itself is sufficient to obstruct the flow of bile, but in other 
cases a plug of inspissated tenacious mucus eftectually blocks the diverticu- 
lum of Vater The swelling and congestion often subside after death, so 
that their absence at the necropsy is not trustworthy evidence of their absence 
during life All the tissues and organs of the body are bile-stamed, rarely 
the liver rhay be swollen, the biliary ducts and perhaps the gall-bladder 
may be distended from the accumulation of bile 

Opportunity to study the lesions in catarrhal jaundice are rarely afforded, 
since the disease in itself is not fatal There are many reasons, however, 
for believing that the cases interpreted as catarrhal jaundice are not all of 
one type In many cases, doubtless, the lesions are as described , in others, 
perhaps, the lower end of the common bile duct, itself not diseased, is 
obstructed from without by catarrhal changes m the surrounding duodenal 
mucosa, m other cases the swelling and consequent obstruction occur per- 
haps higher up in the common bile duct, or in the hepatic duct, or involve 
the finer intrahepatic branches It is not unlikely that many cases are as 
that recently described by Eppinger,^ who studied at necropsy the lesions 
in a case of catarrhal jaundice in which death occurred from accident on 
the eighth day The significant lesion was hyperplasia of the lymphoid 
tissue of the mucosa of that part of the common biliary duct that runs in 
the wall of the intestine, this had led to complete occlusion of the common 
duct and dilatation of the rest of the biliary system Eppmger suggests 
that this lymphoid tissue is analogous to that of the tonsil, and is provided 
at the end of the biliary ducts as a means of defence against infection from 
the intestine, that it is subject to attacks analogous to tonsillitis, that epi- 
demics of catarrhal jaundice may be analogous to epidemics of tonsillitis, 
and that some attacks of jaundice m young persons developing without 
obvious cause may be due to a so-called lymphatic constitution 


1 Wien khnische Woclienschnft, 1908, xxi, 480 
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Symptoms — ^In most cases the early symptoms are those of the provoking 
gastro-intestmal catarrh loss of appetite, bad taste m the mouth, coated 
tongue, foul breath, epigastric distress especially after eating, flatulence, 
nausea, and perhaps vomiting, there may be constipation, or perhaps 
diarrlima fiom extension of the intestinal catarrh, and the patient complains 
of headache, vertigo, mental depression, general malaise, etc Rarely there 
IS an acute onset, jaundice being the first symptom noticed, but m most 
cases after the mentioned symptoms have lasted for a few days to a week, 
the patient notices, oi his attention is directed to the fact, that he is slightly 
jaundiced The jaundice is of slow and insidious onset, and gradually 
increases It is first and best seen in the sclerotic coats of the eyes, soon the 
integument of the face becomes discolored (especially obvious in blonds), 
and then that of the rest of the body and the visible mucous membranes 
With the appearance of the jaundice, sometimes before there is any obvious 
jaimdice, the stools become pale m color and soon are devoid of bile pig- 
ment, the urine becomes scanty, dark in color, deposits an abundant sedi- 
ment, and shows the presence of bile pigments Usually the bile pigments 
can be detected in the urine before the appearance of the jaundice in the 
sclerotics 

When the disorder is fully developed, that is, at the end of four or five 
days, the discoloration of the skin and mucous membranes is usually well- 
marked, but even y^hen highly developed the color is distinctly yellow, the 
dark ohve-greemsh discoloration of malignant disease never developing 
Pruritus IS often marked, sometimes it even precedes the development of the 
jaundice The itching is sometimes so extreme as to induce severe eczema, 
in consequence of uncontrollable scratching The pulse usually is slowed, 
60 or less per minute, and may reveal the dicrotism of low vascular tension, 
sometimes this is obvious as a well-maiked capillary pulsation The patient 
usually IS irritable or melancholic, often sleepy, and he loses flesh and 
strength 

In most cases neither the liver nor the gall-bladder is palpably enlarged 
or tender, sometimes, however, the liver can be felt below the costal margin, 
m cases m which the liver or gall-bladder is much enlarged one should 
suspect a complicating cholecystitis or inflammation of the mtrahepatic 
ducts The spleen may be enlarged Fever (101°) is occasionally present, 
but it IS rarely due directly to the cholangitis, except in the epidemic infectious 
cases, that n hich sometimes occuis at the beginning of the attack and lasts a 
day or two is probably due to thegastro-ententis, when conspicuous or when 
it lasts more than several days, it suggests some one of the types of toxic or 
infectious jaundice (of which, in reality, it may be a mild manifestation) 
Often late m the disorder the temperature is subnormal 

At the end of about a week, sometimes not until later, the evidences of 
gastro-intestmal irritation subside, the bad taste in the mouth and the 
coated tongue disappear, and the appetite returns , in some cases, how ever, 
nausea and vomiting persist for ten days or more, and in most cases con- 
stipation continues as long as the faeces are clay-colored Gradually the 
ei idences of biliary obstruction lessen, bile pigments appear in the faeces, and 
disappear, first from the urine and then from the skin, wRere, however, 
traces may be found for several months Restoration of the general health 
IS often much delayed , although the appetite may return at the end of a week 
or two, improiement m the general health does not occur until the bile 



810 


DISEASES OF THE ALIMENTARY TRACT 


pigments begin to be removed from the tissues Ordmarilj an attack lasts 
three or four weeks, but sometimes si\ weeks or more 

Diagnosis — ^In most cases the diagnosis is readily made from the youth of 
the patient, an antecedent gastro-intestmal catarrh provoked by some more 
or less obvious cause, and the absence of local pam and of serious involve- 
ment of the general health (emaciation, etc ) , the diagnosis is further con- 
firmed by the benign and favorable course of the disorder, which in many 
cases definitely determines the diagnosis Doubt regarding its catarrhal 
nature should alwaj^s be aAvakened by the occurrence of jaundice m a middle- 
aged or elderly person, if it becomes deep or olive-tmted, and if it lasts more 
than si\ weeks Jaundice m a middle-aged or elderly person is much more 
likely to be due to impaction of a gallstone, or to carcinoma compressing the 
common duct In gallstones there is usually a history of past infection of the 
biliary tract, or of definite attacks of cholelithiasis, and the jaundice is com- 
monly preceded by pam, in impaction of the calculus in the common duct 
there are usually periodic attacks of chills, fever, and sweats, and variation 
m the degree of the jaundice, occasionally, however, m protracted catarrhal 
jaundice, fluctuations in the intensity of the jaundice occur, but these relaps- 
ing cases are usually referable to repeated dietetic or other indiscretions that 
may have provoked the attack Mild grades of so-called toxic or infectious 
jaundice may be mistaken for catarrhal jaundice — perhaps often they are 
only different grades of the same process, but m infectious jaundice there is 
usually an acute onset with fever, and signs of general infection are more 
prominent — enlarged spleen and liver, albuminuria, etc 
Prognosis — As a rule, the piognosis is good, the disease of itself does not 
endanger life, and recovery is usually complete and lasting Most cases last 
from three to four wrecks, but sometimes longer, cases lasting five months 
and followed by recovery have been reported, but protracted as well as 
relapsing cases of jaundice are usually due to causes other than catarrh 
So-called abortive cases of slight grade and short duration may subside entirely 
within Uvo weeks or less In cases that begin with much fever the prognosis 
at the beginning should be guarded, since they may be the early stage 
of, and progress to, serious and fatal forms of jaundice Protracted cases 
in middle-aged and elderly persons are sometimes of serious import — in 
consequence of impairment of the general nutrition and the tendency to 
hemorrhage Usually complete recovery ensues, but sequels are not un- 
known, recurrences are not uncommon, especially in those who repeat the 
dietetic and other mdiscietions provocative of the primary attack In some 
cases a mild grade of chronic catarrh persists, wdnch, involving the gall- 
bladder and the mtrahepatie ducts, may lead to hydrops of the gall-bladder, 
a mild chronic cholecystitis, cholelithiasis, etc , and perhaps also to some 
case of Hanot’s biliary cirrhosis, and from progress of the infection, to 


infection and chronic inflammation of the pancreas 

Treatment — The treatment is essentially that of the gastro-intestmal 
catarrh, commonly provocative of the cholangitis The patient should go to 
bed , for several days at least the diet should be reduced to a minimum, and 
should consist of a moderate amount of milk, preferably skimmed milk or 
broth The common distaste for food is a good indication to give no food 
whatever for a day or twm, and to be content to relieve the thirst with copious 
draughts of ivater, wdnch are usually relished and wmll borne The natuial 
alkaline waters are especially serviceable, but alkalies, especially sodium 
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bicarbonate, may be added to ordinary water Nausea and vomiting, if they 
persist after withdrawal of the food, may be relie\ed by lavage with hot 
alkaline water, the drinking of hot alkaline water, or the administration of 
bismuth subnitrate or subcarbonate, carbolic acid, dilute hydrocyanic acid, 
cerium oxalate, etc , or by warm applications to the epigastrium The 
bowels should be opened freely Custom sanctions the use of calomel, 
which may be given in a single large dose or in repeated small doses (a blue 
pill IS equally efficacious), it should be folloived by a saline aperient 
These are much more efficacious if taken hot (or in hot water), in which 
event they exert an increased beneficial action on the gastro-intestinal 
catarih They should be given in sufficient dose to cause one or two free 
evacuations daily, more are undesirable The diarrhoea sometimes present 
m the early days of the attack rarely demands treatment Usually it sub- 
sides spontaneously upon the adoption of a proper dietary regimen and 
cleansing of the bowels with calomel or blue mass and a saline aperient 
Occasionally it may be necessary to administer astringents and antifermenta- 
tives, but preparations of opium should be avoided 

After the lapse of several days, when the gastro-intestinal catarrh begins 
to subside, the tongue to clean, and the appetite to leturn, additions may be 
made to the diet, but for some days still, only milk diluted with lime water 
or Vichy water, thin oi strained soups, milk toast or dry toast, fish, etc , 
should be allowed Later one may add chicken, chops, rice and other car- 
bohydrates, the finer green vegetables, etc , but for some time all highly 
seasoned food and food likely to undergo ^mentation must be avoided 
The indication of progress toward recovery and of permissible liberality in 
diet IS found not in the degree of ]aundice, but in the return of bile pigment 
to the faeces and its diminution in the urine The use of the alkaline 
aperients should be continued Injections into the rectum of cold water are 
sometimes veiy efficacious in stimulating intestinal, and perhaps also gall- 
bladder, peristalsis As the biliary stasis begins to subside, diluted nitro- 
hydrochloric acid and bitter tonics render excellent service Excessive 
flatulence is sometimes distiessing, it may be relieved by the use of bismuth 
salicylate, soda-mint, aromatic spirit of ammonia, chloroform water, and 
antifermentatives, magnesia or rhubarb with sodium bicarbonate and char- 
coal also are of much service, and relieve the constipation 

The pruritus is best relieved by the measures that tend to relieve the 
biliary catarrh and thus promote the removal of bile pigments from the 
tissues Temporary relief may also be obtained by the use of cold sponging, 
or of a carbolic acid lotion (1 to 40 or 60), or the internal use of the bromides 
or other nerve sedatives 

The general health requires attention for some time, often months, after 
an attack of catarrhal cholangitis Attention must be paid to avoiding the 
factors answerable for the primary attack, especially overeating, highly 
seasoned food, alcohol, etc Much benefit may be derived from treatment 
at one of the well-known spas, such as Carlsbad, Vichy, Marienbad, etc 


SUPPURATIVE CHOLANGITIS 

Etiology Suppurative cholangitis results from virulent bacterial mfec- 
lon of the biliaiy ducts The common infectious agents are BacilJii'} coh 
comimims, staphylococci, streptococci, pneumococci, Bacillus ty'pliosus, the 
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comma bacillus, Bacillus acrogcnes capsiilatvs, etc Bacillus coli communis 
IS sometimes found alone, but it is not improbable that m some of the cases, 
at least, it is a secondary invader, or has been piesent in association with 
and has outgrown the other or primary infectious agents Bacillus acrogcnes 
capsulatus usually invades the tissues only during oi just piioi to the death 
agony, but occasionally it is the primaiy infectious agent and may be found 
during life 

The infection in suppurative cholangitis may occur by way of the portal or 
the general systemic circulation (descending infection), or by way of the 
duodenum and the diverticulum of Vater (ascending infection) Infection 
sometimes occurs m certain general infections, but it is rendered much easier 
of accomplishment by local disease of the biliaiy tract, indeed, m the absence 
of very viiulent infection it is doubtful if infection of the biliary tract ever 
occurs m the absence of local biliary disease, since, as is well known, the free 
flow of bile usually is an effective preventive of biliary infection Suppura- 
tive cholangitis, however, is occasionally observed in association with general 
infections The provoking microorganism, aside from the typhoid bacillus, 
IS often not that of the primary infection, but the colon bacillus or the 
pyogenic cocci Usually thej’^ reach the biliary ducts by way of the portal 
or the general systemic circulation, although in the cases in which intes- 
tinal lesions occur, such as typhoid fever, and in the event of gastro-mtestinal 
catarrh in pneumonia, influenza, etc, one must admit the possibility of 
infection by way of the duodenum This cholangitis larely occurs without 
concomitant cholecystitis 

In the great majority of cases suppurative cholangitis is definitely related 
to local disease of the biliary tract The local disease acts as the necessary 
predisposing agent, this comprises all disorders that interfere with the free 
and unimpeded circulation of the bile (that is, cause stagnation), and reduce 
the resistance of the biliary ducts The commonest antecedents of suppura- 
tive cholangitis are gallstones and tumors obsti ucting the ducts Gallstones 
themselves are a consequence of low-grade biliary infection and catarrh, 
and by the obstruction to the flow of bile that they induce, as well as because 
of the consequent reduction in the resistance of the biliary mucosa, they 
participate in the formation of a vicious circle Suppuiative cholangitis 
thus may supervene upon long-standing chronic catarrhal cholangitis with 
or without cholelithiasis, upon acute impaction of a gallstone m the ducts, 
and upon chronic infective cholangitis wuth a gallstone in the common duct 
(inteimittent hepatic fever) Tumors of the biliaiy ducts or of the adjacent 
tissues that may obstruct the ducts also favoi the development of suppurative 
cholangitis by obstructing the flow of bile and causing secondary dilatation 
and reduction in the resistance of the ducts, and, in the event of the grow'ths 
becoming ulcerated, by affording a means of ready access for bacteria 

Theie are other rarer causes of suppurative cholangitis, such as the spiead 
to the biliary ducts of infection from hepatic abscesses of other origin, hydatid 
cysts compressing or rupturing into the biliary ducts, compression of the 
ducts by an aneuiism of the hepatic artery, infection of the ducts by round- 
wmrms and liver flukes wdiich may carry infectious bacteiia, or by inducing 
stagnation of the bile favor bacterial infection 

Pathology — Although the process may be more or less limited, it is usually 
widespread The biliary ducts are dilated (in advanced cases often enor- 
mously dilated) and filled with purulent material, commonly stained with 
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bile The walls of the ducts aic much thickened, softened, and obviously 
the seat of purulent infiltration, the mucosa is congested, oedematous, and 
co\ered with a lajer of mucopus, and in fairly well-advanced cases irregu- 
larly ulcerated Usually analogous changes are found in the gall-bladder 
About the terminal branches of the biliary ducts there aie usually small 
abscesses, these may be very small and very numerous, but m advanced 
cases some at least have attained considerable sive, in consequence of con- 
fiuence of several or many small abscesses Occasionally tlieie are only a 
few, rarely a single large abscess The liver is enlarged, swollen, softened, 
and opaque, the surface usually is iriegular, m consequence of the pro-jection 
of many small abscesses The cut surface is quite chaiacteristie more or 
less, sometimes enormously, dilated biliary ducts, filled csith pus (multiple 
abscesses), with the inters ening liver tissue, the seat of marked periductal 
congestion, parenchymatous degeneration, and necrosis Not uncommonly 
tlicie aie smallei abscesses circumferentially about some of the infected 
intrahepatic ducts, jiossibly due to transport of infection by way of the 
lymphatics The abscesses on the surface of the liver may extend to the 
adjacent peritoneum and set up perihepatitis or more widespread peritonitis, 
and perhaps extend to the pleura and the lungs or the adjacent intestine, 
or the process may invoke the portal vein, or the hepatic artery, or the 
suppuration may extend along Wirsung’s duct and induce suppuratne 
pancreatitis and abscess in the lesser omentum The adjacent lymphatic 
glands, especially those m the portal fissure, are congested, swollen, 
softened, and sometimes necrotic Microscopically the lesions are those 
common to suppurative inflammation — congestion, oedema, cellular pro- 
liferation and infiltration, liquefaction necrosis, “etc The purulent infiltra- 
tion and necrosis are sometimes so extreme that the structures of the liver 


no longer can be identified Because both may be extensively involved, it 
may be quite difficult to determine whether the process originated in the 
biliary ducts or the portal \ ein In long-standing cases of chronic infection 
theie IS more or less pericholangitis fibious hyperplasia The liver cells 
show paienchyinatous and fattj degeneration, and here and there small 
collections of round cells (beginning abscesses unconnected directly wnth 
the biliary ducts), oi foci of more oi less complete necrosis 
Symptoms. — ^The sj mptomsare not always distinctive, sometimes not even 
suggestne Usually theie is a histoiy of antecedent cholelithiasis or vague 
s>mptoms that may be interpreted as due to gallstones, m other cases there 
IS some impairment of the general health, n hich, in the light of subsequent 
e\ents, may be asciibed to malignant disease, in still other cases the patient 
suffers from, or has recently suffered from, some general infection, such as 
kphoid fe%er, pneumonia, etc The onset is often insidious, occasionally 
the first noteworthy symptom is slight jaundice, but in perhaps most cases, 
especially in cases m wdiich there has been antecedent jaundice due to other 
causes, the onset of the disease is announced by constitutional phenomena, 
siici as chills, fe%cr, and sweats These are usually severe, more or less 
frequently repeated at irregular intenals, and soon lead to considerable 
impairment of the general nutrition, emaciation, loss of appetite, nausea, 
per laps a omiting, diarrhoea, etc, variable afebrile periods, how'ever, are 

almost always present, but it is variable in 
decree, usuallj it is slight or moderate only, except in cases in wffiich the 
cioan,^! IS IS associated with other conditions that cause intense jaundice. 
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in which event the jaundice is due not so much to the suppurative eholan- 
gitis as to the anteeedent disorder The minor grade of jaundiee m suppura- 
tive jaundice, as contrasted with the more severe grade m catarrhal jaundice, 
probably finds its explanation m the more marked disorder of the liver cells 
and the greater interference with their function, as well as m inflammatory 
obstruction of the lymphatics, by which, m other types of jaundice, the bile 
enters the cireulation Rare cases of suppurative eholangitis without jaun- 
dice have been described 

Sometimes there is no pain in the legion of the liver Usually there is at 
least dull aching or discomfort (tension of the liver capsule) , now and then 
there is more severe pain due to acute choleeystitis, cholelithiasis, obstruction 
of the ducts by tumors or worms, perihepatitis, peritonitis, etc The liver 
IS enlarged and usually eontmues to enlarge under observation It presents 
a smooth surface, except in the event of an unusually large abscess presenting 
on the palpable surfaee, and it is tendei , perhaps, also, there may be a tender 
spot posteriorly on the right side on a level with and 2 to 3 cm from the 
twelfth thoraeie vertebra (Boas) Usually the gall-bladder is enlarged and 
tender (acute cholecystitis) The spleen also may be enlarged Examination 
of the blood reveals polynuelear leukoeytosis, more marked during and just 
after the febrile periods, sometimes it is absent during the afebrile periods 

Extension of the lesions locally may lead to the ordinary signs of local or 
general peritonitis, pleuritis, etc , with perhaps evacuation of pus through a 
bronchus Absorption of toxins may induce severe headache, joint pains, 
swelling, and tenderness, and their excretion may be attended by albu- 
minuria and casts Involvement of the hepatie vein may lead to multiple 
abscesses in the lungs, infectious endocarditis, general septieopysemia, etc 
Sometimes a single abscess ensues, and may establish communication with 
the intestine or pleura and lung 

Diagnosis. — ^The diagnosis is usually apparent from a history of antecedent 
gallstones or other disorder of the biliary tract, or of typhoid fever or other 
infection, and the development of ehills, fever, and sweats, and jaundice, 
local pain, progressive enlargement of the liver, perhaps also of the gall- 
bladder and spleen, and leukocytosis In the absence of a history of ante-^ 
cedent disease of the biliary tract, the other symptoms mentioned, if at all 
outspoken, suffice for the diagnosis, but m many cases the symptoms are 
added so insidiously to those of the antecedent disease, or they are, in the 
beginning at least, so mild and evanescent, that it is difficult if not impossible 
to say just when the suppurative process began or how severe it is A slight 
and temporarily increased obstruction to the flow of bile may lead to increased 
absorption of toxins from a chronieally infected biliary tract and increase of 
th^eneral and local symptoms, release of the obstruction may permit of the 
free discharge of pus from the biliary tract with subsidence of the symptoms 
Thuls m some cases recurrences and remissions of the symptoms occur, for 
mstante m the discharge of an impacting gallstone, drainage may become 
very fri^and lead at least to temporary subsidence of all the symptoms 

Diffieimy may be experienced m differentiating suppurative pylephlebitis, 
other forms of abscess (especially solitary or tropical abscess), malaria, etc 
Jaundice,'' IS not an essential symptom, but it is suggestive of, and occurs 
earlier ml suppurative cholangitis than in pylephlebitis or single abscess of 
the hvei I Enlargement of the spleen, while it oceurs m suppurative cholan- 
gitis and^jlephlebitis, is more common in pylephlebitis, but cholangitis and 
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nylcphlebitib in.iy to-cMst In tropical abscess there is usually a history 
of antecedent dysentery Malaria may be excluded by the absence of 
periodicity of the chills, fever, and sweats, the absence of plasmodia from 
the blood, and the presence of leukocytosis 

Prognosis — The prognosis is decidedly unfavorable, but it is modihed 
by ti number of attending phenomena and the treatment In vle^^ of the 
difficulty of determining accurately the time of onset of the condition, it is 
difficult to say how long it lasts, but the acute c.vses which pursue a progres- 
sive course, seldom continue more than three weeks In less severe cases, 
m which the infection is less virulent and becomes subacute oi chronic, or 
in which the lesions gradually subside and perhaps become localized to the 
gall-bladder, or in which a fistulous communication is established with the 
hollow abdominal viscera oi the thoracic visceia, and the pus is discharged, 
etc , tlie duration may be much longer and reco\ ery may ensue The prog- 
nosis IS materially improved by the spontaneous or operative removal of the 
source of obstruction (gallstones, worms, etc ), and by the consequent estab- 
lishment of flee drainage 

Treatment — Prevention of the disorder is much more readily effected than 
cure Even minor grades of biliary infection, such as the acute and more 
chronic catarrhal cholangitis (jaundice), gallstones, etc , should be carefully 
and persistently treated This, especially m the event of gallstones, com- 
prises suigical intervention — which not only is curative of the gallstones 
and the accompanying catarrli, but also preventive of the much more serious 
suppuiative cholangitis 

When suppurative cholangitis has developed, the treatment is essentially 
surgical, and consists m the establishment of free drainage Medical treat- 
ment may be used in conjunction with surgical, and consists in the use of 
salicylates, urotropin, and other remedies to disinfect the biliary tract and 
promote the free flow of bile Otherunse, medical treatment is purely 
palliative and analogous to that laid doivn for acute catarrhal jaundice 

CHRONIC CATARRHAL CHOLANGITIS 

Etiology — Chrome catarrhal cholangitis may involve only the larger, 
especially the extrahepatic, ducts, or moie or less of the entire biliary tract, 
or it may be confined to the finer intrahepatic ducts (radicular cholangitis 
or angiochohtis) Usually the lesions are widespread, invoh mg the larger 
extrahepatic ducts, more or less of the largei intrahepatic ducts, and the gall- 
bladder This form of the disease is due to the factors that provoke acute 
catarrhal cholangitis, and may result fiom repeated attacks of acute catarrhal 
cholangitis, or from chronic low-grade infections It is most commonly 
found in association wuth gallstones, u ith w hicli its etiology and pathogenesis 
are so intimately associated that it will be discussed thereivith, but chronic 
non-calculous cholangitis also occuis, being found in association wnth chronic 
gastroduodenal catarrh, after certain infections, in association ivith chronic 
obstruction, and in association with certain chronic disorders of the liver, 
such as Indatid cysts, chronic abscesses, etc Clironic catarrhal radicular 
cholaiimtis or angiochohtis is rarelj an independent affection 

Pathology —The lesions of chronic catarrhal cholangitis (of the larger 
ducts) consist of congestion and sw elhng of the mucosa, increased production 
of mucus, round-cell infiltration, and proliferation of the submucosa and 
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musculans, with the pi eduction of new fibrous connective tissue, these lead 
to thickening and induration of the walls of the ducts and to pericholangitis 
There may be partial or complete obstruction of the ducts In the event 
of complete obstruction, the ducts become enormously dilated (up to the size 
of a thumb or larger) , the gall-bladder and some of the intrahepatic ducts 
also become dilated The contents of the biliary tract is usually a clear, 
almost colorless, often sterile mucus, when the mucus is sterile, the mucosa 
of the biliary tract is usually quite smooth In the event of incomplete 
obstruction the ducts and especially the gall-bladder are less dilated, the 
contents aie usually turbid and often contain bacteria, and the mucosa may 
be more or less ulcerated 

Symptoms. — ^The symptoms are those of chronic relapsing jaundice 
Rarely this may represent a direct continuation of an acute catarrhal jaundice, 
being more insidious in onset, and subject to exacerbations and remissions 
The attending phenomena are those of acute catarrhal cholangitis — pro- 
longed In the cases of complete obstruction, the contents of the biliaiy 
tract being sterile, theie is usually no fev'er, and remissions in the jaundice 
are slight In the cases of incomplete obstruction, remissions in the jaundice 
are more marked, and the contents of the biliary tract being infected, attacks 
of chill, fever, and sweats are common These attacks by no means warrant 
a diagnosis of suppuration of the biliary tract, although they are evidences 
of infection This chronic catarrhal cholangitis may lead to suppurative 
cholangitis (of which it is often only a minor manifestation), acute infec- 
tious jaundice, acute yellow atrophy of the liver, etc 
Diagnosis — In cases of persisting jaundice that begin seemingly as acute 
catarrhal cholangitis, one must attempt to eliminate cholelithiasis and malig- 
nant disease obstructing the ducts Often it is quite impossible to differ- 
entiate non-calculous from calculous cholangitis with a gallstone m the com- 
mon duct, attempts to do so are usually only of academic interest A history 
of antecedent gallstone colic is suggestive but by no means conclusive 
Hypertrophic biliary cirrhosis may be eliminated by the absence of marked 
enlargement of the liver and spleen 
Prognosis. — ^The prognosis is dependent upon the associated lesions 
Treatment — ^The treatment is essentially that of acute catarrhal cholan- 
gitis In protracted cases operation should be undertaken with a view to 
dram the biliary ducts, this is the more urgently demanded m view of the 
impossibility often of excluding obstruction due to a gallstone 


ACUTE CHOLECYSTITIS 

Etiology — It IS largely artifice that leads to a distinction between 
cholangitis and cholecystitis, the one like the other is an expression of infec- 
tion of the biliary tract In some cases the infection may remain confined to 
the ducts or the gall-bladder In other cases, developing m the one or the other, 
the process may extend to that not primarily involved, and it may persist 
in the gall-bladder and subside in the ducts, or vice versa A separate dis- 
cussion of the two conditions seems wurranted, however, because chole- 
cystitis IS characterized by certain definite and characteristic anatomical 
and clinical features that develop largely because the gall-bladder is a closed 
sac with a small and readily obstructed exit, and because a common sequence 
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of cholecystitis is cholelithiasis, which, having developed, serves to keep 
active or readily induces cholecystitis 

Like cholangitis, cholecystitis results from bacterial infection, which is 
facilitated by any cause that reduces the resisting power of the gall-bladder 
or interferes with the free flow of bile Mi\ed infections are not uncommon, 
and m some cases one organism having set up the lesions may die out 
spontaneously or be overgrown by another, whence in some cases the gall- 
bladder contents are sterile or the primary infectious agent eludes detection 
The infectious agents reach the gall-bladder usually by way of the portal 
circulation oi the general systemic ciiculation, although, of course, they may 
reach it by vay of the diverticulum of Vater and the common bile duct 
Bacillu'! coh infections doubtless occur most frequently by way of the portal 
circulat on, although m some cases they may occur by way of the diverticulum 
oi Vater, typhoid infections may occur by way of the portal circulation, the 
general systemic circulation, and the diverticulum of Vater, the portal and 
general systemic bactersemia doubtless explaining the frequency of infection 
of the gall-bladder m typhoid fever, pneumococcic, staphylococcic, strepto- 
coccic, influenzal infections, etc , are probably m many cases general sys- 
temic infections, although m some cases the infection may occur by way 
of the diverticulum of Vater, the sub 3 ect, however, requires more study 
Heretofore, for obvious reasons, we have had to be content ith a diagnosis 
of cholecystitis or cholangitis, as the case may be, a noteworthy advance in 
diagnosis would be the recognition of the etiological agent When chole- 
cystitis 01 cholangitis complicates typhoid fever, pyococcic infections, etc , a 
natural infeience is that the microorgamsmal cause of the general or pri- 
mary infection is the cause of the local complication in the biliary tract — 
an infeience usually but not always borne out % the fact A biliary infection 
complicating or occurring sequentially to pneumonia, influenza, etc , may be 
due not to tlie specific cause of the general infection, but to pyogenic cocci 
01 the colon bacillus, the original infectious agent or its toxin perhaps having 
piepared the way for the secondary invader Certain zooparasites also 
(especially round-worms, bilharzia) may invade the biliary tract, and reach- 
ing the gall-bladder may set up cholecystitis and subsequently cholelithiasis, 
in some cases, however, the zooparasites act only as the earner of other 
infectious agents 

Typhoid Infections — Ma 3 or importance and interest attaches to tj phoid 
infections of the biliary tract * It is now definitely known (1) That the 
typhoid bacillus is regularly piesent in the gall-bladder, and commonly in 
pure culture, m practically all cases of typhoid fevei , (2) that the typhoid 
bacillus may persist m the gall-bladder, as well as within gallstones, years 
after the patient has recovered from an attack of typhoid fever, (3) that 
cholangitis and cholecystitis are bj’^ no means infrequent complications of 
t> phoid fever, and (4) that a history of antecedent typhoid fever may be 
many patients with cholecystitis and cholelithiasis 

The manifestations of typhoid infections of the biliary tract are various 

1 Acute cholecystitis occurring during the course of or after typhoid fei er 
does not vary material^ from acute cholecystitis due to other bacterial 
causey although less likely to become suppurative 

- The development of gallstones 

thp of the Biliary Tract, by A 0 J Kelly, American Journal o 

the M cdical Sciences, 1906, cvxxii, 446, 744 

’ OL 1 —52 
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3 Primauj typhoid cholecystitis, often associated with cholangitis, that 
IS, an infection of the biliary tiact with Bacillus typhosus without other 
evidence of past or present typhoid infection These cases are probably not 
uncommon, and are of much interest, the lesions are often very serious 
Much allied to these are many of the cases of jaundice that give a positive 
Gruber-Widal reaction with Bacillus typhosus Since the frequency of 
primary typhoid cholecystitis and cholangitis has been recognized, and since 
it has been determined experimentally that the bile has little if any tendency to 
cause agglutination of typhoid bacilli, these cases of jaundice giving a positive 
Gruber-Widal reaction are properly interpieted as examples of typhoid 
cholangitis and cholecystitis, and the serum reaction is to be looked upon as 
of much value m determining the true nature of the jaundice There is no 
doubt that we have much to learn of the true nature of certain ill-under- 
stood forms of jaundice, infectious jaundice, Weil’s disease, etc The 
resemblance that many of these cases bear to typhoid fever has been fre- 
quently commented upon, and it has, m fact, been suggested that Weil’s 
disease is m reality a modified form of typhoid fever Possibly m many 
cases it IS only typhoid (or paratyphoid) infection of the biliary tract To 
determine their true nature bacteriological investigations of the blood and 
the faeces, as well as a study of the Gruber-Widal reaction, should be under- 
taken m all cases of jaundice, positive serum reactions have been reported 
in dilutions as high as 1 to 1800 

4 Chronic Carriers — In many cases the typhoid bacillus may be lecovered 
from the gall-bladder years after an attack of typhoid fever (fifty-two 
years, Gregg) The continuous re-infection of the intestinal tract by the 
frequent discharge of virulent typhoid bacilli from a chronically infected 
gall-bladder may or may not be of much significance to the individual, 
depending upon the degree of immunity developed, but it is of much 
significance fiom an epidemiological point of viev, since theie is no doubt 
that these apparently healthy harborers of typhoid bacilli spread the infec- 
tion and give rise to more or less extensive epidemics ^ 

Although bacterial infection is the essential factor m provoking acute 
cholecystitis, other factors are of contributing or predisposing impoitance, 
these are such as (1) reduce the vitality and resisting pover of the gall- 
bladder and biliary ducts, and (2) interfere with the free flow of bile Among 
the first mentioned are trauma, such as blows and other injuries m the 
region of the gall-bladder, which rarely may reduce the resistance of the 
gall-bladder, and render it vulnerable to bacteiia already present or that 
may be brought thither, a previous attack of cholecystitis and gallstones, 
which favor inf^^tion, local diseases of the intestinal tract which may act 
as the source of the bacteria, and general disorders, such as Bright’s 
disease, m which complicating oi terminal infections are common Among 
the conditions that act as predisposing causes by interfering with the free 
and unimpeded flow of bile are gallstones, usually associated with chronic 
cholangitis, tumors or foreign bodies (worms, etc ) within the ducts, tumors 
without the ducts, kinks or cicatrices compressing the ducts, etc 

* Consult Blumentlial, Deutsches Archiv fur klimsche Medizin, 1906-7, Journal 
of the American Medical Association, 1908, li, 1986, Park, ibid, 1908, li, ^81) 
Forster, Munchener medizinische Woehenschrift, 1901, i, Scheller, Zentralblati fur 
Baltenologie, 1908, 385, and a discussion, Verhandlungen der Deutschen Patholo- 
gischen Gesellschaft, 1908, xi, 143 
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Pathology — ^\^arious types of acute cholecystitis may be difterentiated 
catarrhal, suppurative, phlegmonous, gangrenous, and membianous 
Properly interpreted these are varying manifestations of the one process 
(an infection) rrhich result fiom variations m the \irulence of the infecting 
agent, m the local and general resistance and m the freedom of the circu- 
lation of the bile, they diftei in degree rather than m nature, and pass 
sometimes almost imperceptibly the one into the others At present we 
are unable to connect any of the well-knonn etiological agents nith special 
types of the disease, perhaps, however, we are naiianted in saying that the 
milder catarrhal lesions arc most commonly due to the typhoid and the 
colon bacillus, and the suppurative lesions to the pyogenic cocci, but some 
of the most acute and severe lesions are provoked bj' the typhoid bacillus, 
and some of the acute rapidly phlegmonous forms are due to pyococcic 
infections At present, therefore, we are forced to the conclusion that 
varying lesions are due not so much to different microorganisms as to 
variations m the virulence of the same organism and other attendant 
conditions 

In the mild grade of inflammation, so-called acute catai ; hal cholecystitis, 
the gall-bladder is distended and tense, the nail is snollen, cedematous, 
and softened, and the mucosa is, m addition, congested and covered with a 
layer of mucus, perhaps bile-stained, m many cases the inflammatory phe- 
nomena invade also the peritoneal covering, which then is dull, lustreless, 
or opaque, and covered with a thin layer of fibrin n hiclr may serve to unite 
the gall-bladder to adjacent structures The cystic duct usually is partially 
obstructed from swelling of the mucosa, sometimes it is completely ob- 
structed, but usually only in the e^ent of recur lent attacks of inflammation 
or of cicatrization of ulcerations The contents of the gall-bladder usuallj 
consist of turbid bile, usually this is in excess and much thickened, inspis- 
sated, and tai-like, sometimes the contents consist of turbid, bile-stained, 
serous, or serofibrinous fluid, larely it may be stained vitlr blood, m which 
event there IS likely to be some erosion or superficial ulceration of the mucosa 
Gallstones may be encountered, especially in lecuirent attacks, usually not 
m cases of less than four to six' months’ duiation (during most of which time 
the infection may be latent) The adjacent lymphatic glands, especially 
those in the portal fissure, are usually enlarged and softened 

In tire more severe, or swpjnii aiwe cholecystitis, or acute empy^ema, the 
gall-bladder varies m size depending upon antecedent conditions Should 
it have been previously normal or only slightly diseased and non-adherent, 
it may become considerably, sometimes v ery-^ much, enlarged, but if previously 
the seat of fibious cicatrization from chronic inflammation, no enlargement 
whatever may occur , in this case rt is usuallv united to adjacent tissues and 
oigans by firm adhesions The wall of the gall-bladder is softened, swollen, 
oedernatous, congested, and usually very dark reddish, greenish, or blackish 
in color The mucosa is congested and desquamated, and covered wath a 
fibrinopurulent, sometimes also hemorrhagic, exudation In many cases 
there IS more or less ulceration, especially toward the fundus, in consequence 
ot the relativ^ poorer vascular supply of the fundus and the gravitation of 
gallstones The ulceration may proceed through the wall and lead to 
perforation, with the subsequent development of a local abscess or a more 
general periton^is The cystic duct is usually occluded even m the absence 
ot gallstones The contents consist of turbid, bile-stained, fibrinopurulent. 
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sometimes sangumolent fluid, gallstones are present m about 80 percent of 
the cases 

In some cases the phenomena are less acute, the congestion and softening 
of the wall aie less marked or entirely absent, the wall then being thickened 
and indurated, theie is little if any pericholecystitic fibiinous exudation, 
although the gall-bladder may be firmly united to adjacent organs, the 
mucosa of the gall-bladdei , however, is moie or less ulcerated and the 
contents are more oi less purulent — cases of so-called chomc empyema of 
the gall-bladder or chiomc ulceiatwe cholecystitis On the other hand, 
rarely the lesions may be more acute than m the more common cases of 
acute suppurative cholecystitis, the cedematous, hemorrhagic, and purulent 
infiltration of the gall-bladder is widespiead, and may lead to extensive 
dissection of the different coats, the sepaiation, for instance, of the mucosa 
from the underlying coats, or extensive sloughing with or without perfora- 
tion — so-called phlegmonous cholecystitis A fuither or more advanced 
and rare stage of this piocess is spoken of as gangienoiis cholecystitis, a 
term very inconsiderately employed The small foci of necrosis that occur 
in suppurative cholecystitis, for instance, are sometimes spoken of as local- 
ized gangiene — ulcerative cholecystitis being a more preferable teim 
When, however, a large section of the gall-bladdei becomes necrotic the 
term gangrenous cholecystitis is not inaptly applied This results from 
very virulent infection, or interference with the blood supply, due to a 
gallstone impacted m the neck of the gall-bladder or m the cystic duct, oi 
to infectious thrombosis of the nutrient arteiy The lesions lesemble those 
of advanced suppurative oi phlegmonous cholecystitis, with the addition of 
complete necrosis or gangiene of a variable portion of the gall-bladder, the 
gangrene usually begins at or near the fundus (where the blood supply is 
poorest) and spreads toward the neck, in some cases it begins about a gall- 
stone more or less firmly embedded m the wall of the gall-bladder Mem- 
hianous cholecystitis is a raie condition characterized by the formation 
of a membranous or fibrinous coat of the interior of the gall-bladdei, and 
pel haps of the biliary ducts It is usually associated with gallstones, and 
with mucous enteritis or colitis 

Micioscopically the lesions of acute cholecystitis aie those of acute 
inflammation m its various stages and aspects In the mild catarrhal cases 
the lesions may be limited to the mucosa and the submucosa, and consist 
of vascular dilatation, oedema, slight celiulai exudation, increased production 
of mucus, and desquamation of the suiface epithelium, the serous coat also 
may reveal injection of the bloodvessels and a small amount of fibrinous 
exudation In moie severe cases (suppurative or ulceiative cholecystitis) the 
cellular exudation is moie marked and neciosis and ulceration of the mucosa 
and submucosa occur, or there may be extensne purulent mfiltiation ot 
the coats of the gall-bladder and more or less extensu e sloughing (phleg- 
monous cholecystitis) More widespiead and complete necrosis chaiac- 
terizes gangrenous cholecystitis 

Symptoms — Acute cholecystitis is extremely vaiiable m its symptoma- 
tology In many cases it is altogether latent clinically, m other cases, 
although it occasions obvious symptoms, the true nature of these is often 
masked, and they escape correct interpretation, being commonly legaided as 
evidences of disoideied stomach Thus for instance dm mg typhoid fever, 
but also m other circumstances, there are (1) Cases m which a notevorthj' 
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enlaio'ement of the gall-bladdti occurs, but the bdmiy ducts being patent 
and the diainage therefore sufficient, and the patient’s sensibilities somen hat 
obtunded, there is no complaint and the disorder escapes clinical recognition, 
unless perchance systematic and repeated examinations of the gall-bladdei 
region are undei taken, in this event a moie or less enlarged and tender 
gall-bladder may be encounteied It is sui prising hon fiequently this 
condition occurs and how frequently it goes undetected (2) There aie 
cases m which a little epigastiic discomfoit, perhaps slight nausea, in some 
cases actual pain, is complained of, and examination reveals an enlarged 
and tender gall-bladder (3) There are cases in which, announced by the 
ordinary symptoms, acute cholecystitis or cholangitis develops, this is prob- 
ably more common during or after conA alescence than during the course of 
the general typhoid or other inlection 

Initial nausea and vomiting, fever, pain, and tendeiness in the region of the 
gall-bladdei, rigidity of the overlying abdominal muscles, and an enlarged 
and tender gall-bladder constitute the important clinical manifestations of 
acute cholecystitis These may be of sudden or rathei insidious onset The 

nausea and vomiting aie usually moderate in grade and soon subside, except 
in the event of pericholecystitic or moie general peritonitis and concomitant 
paresis of the intestine In catarrhal cholecystitis the fever is slight and 
lasts only a short time, in the cases complicating some geneial infection 
there may be little if any added fever, but if occuiimg, for instance, during 
convalescence from typhoid fever, the onset of the cholecystitis is usually 
announced by fever, which may be high The pain usually occuis fiist in 
the epigastrium, sometimes directly in the midhne, and later becomes more 
localized to the right hypochondiium, it varies much in chaiactei In 
some cases it is dull and aching, in othei cases it is sharpei and more severe, 
and while continuous is subject to acute exacerbations, in peihaps the 
majority it is severe and paroxysmal and resembles or is identical with the 
pain of so-called gallstone colic The complaint of pain is much influenced 
by the mental state of the patient in acute infections attended by mental 
toipor due to toxaemia there may be little or no complaint of pain, but there 
may be considerable local tenderness The pain may be referred to the 
region of the right scapula, as in gallstone colic, or to the right shoulder 
when the peritoneum is involved, or downward to the right lowei abdominal 
quadrant, and suggest appendicitis, as a matter of fact, the tno conditions 
cholecystitis and appendicitis may be conciurent 
There is more or less tenderness in the light upper abdominal quadrant 
At first this may be diffuse, but usually it soon becomes localized to the region 
of the gall-bladder The ovei lying muscles are iigid, and m consequence 
sometimes simulate a tumor of the gall-bladder In most cases, however, by 
careful palpation one can feel an enlarged and tender gall-bladder, in many 
cases it IS also iisible The degree of enlargement vanes considerably in 
different cases, in recent cases m v Inch the gall-bladder is non-adheient and 
there is little pericholecystitic exudation, the tumor, conespondmg with 
the enlaigement of the gall-bladder, is pear-shaped, tense or semifluctuating, 
rnoves with respiration, and is displaceable by palpation, although both of 
these may be inhibited by the attendant pain, m older or recurrent cases, 
in cases in which there are old adhesions, and in cases in which there 
IS considerable pericholecystitic serofibrinous and other exudation, and 
perhaps also involvement of adjacent tissues (with intestinal paralysis, 
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tympanites, abscess formation, etc ), the tumoi mass is likely to be more 
globular or irregular, or ill-defined, and it may not move at all on respira- 
tion or be displaceable on palpation Usually the mass is m the region of the 
gall-bladder, and as it increases m size it advances toward the umbilicus, 
but m a considerable number of cases it descends in the flank, sometimes it 
IS found so low as to suggest peri-appendicular suppuration With the 
progress of the disease the tumor often can be observed giadually to merease 
in size, as the mflammatoiy phenomena subside and the cystic duct again 
becomes patulous, the tumor decreases m size and may ultimately disappear 
Some local tenderness especially on deep palpation, however, usually lemains 
lor some days oi weeks 

Jaundice is not a part of uncomplicated cholecystitis, its development 
signifies extension of the inflammation of the ducts (cholangitis), spasm of 
the ducts, or some complication such as gallstones obstructing or compress- 
ing the hepatic or the common duct The liver is not enlarged unless there 
IS cholangitis The pulse may be noimal or slightly accelerated Usually 
there is a modeiate polynuclear leukocytosis (12,000 to 15,000) 

The consequences of acute cholecystitis are many and various, and of 
much clinical importance In the majority of cases, especially m those 
occurring during geneial infections, such as typhoid fever, the clinical 
manifestations subside at the end of four or five to ten or fourteen days, 
perhaps m some of these cases the lesions also subside and the gall-bladdei 
returns to its previously normal condition In the great majority of 
cases in which the clinical and anatomical phenomena subside the lesions 
become chronic, the infection becomes for a time at least latent and of 
minor giade the usual consequence of this is gallstone formation, but 
chronic cholecystitis may ensue without gallstone formation In many 
cases after the formation of the gallstones the infection gradually dies out, 
and the gallstones may remain latent, perhaps throughout life, although 
the gall-bladder m such circumstances is disposed to ready re-mfection 
Sometimes, especially if the infection was slight m grade and soon died out, 
and if a gallstone obstructed the cystic duct or the exit of the inflammatory 
exudation was otherwise prevented, the contents of the gall-bladder soon take 
on a serous or mucous character, and a condition of cystic distention or 
hydrops of the gall-bladder results In other cases the gall-bladder remains 
continuously infected, m other cases the patient may suffer more or less 
continuously from minor phenomena due to chronic cholecystitis (with or 
without gallstones), and m addition become subject to repeated recurring 
attacks of acute cholecystitis (re-infections or exacerbations of a chronic in- 
fection), m either case the lesions aie likely to become suppurative or ulcer- 
ative — so-called chronic empyema of the gall-bladder Again, although the 
lesions of the gall-bladder subside, adhesions have developed between the 
gall-bladder and adjacent organs, which often engender serious conse- 
quences In some cases of acute cholecystitis the lesions do not subside, 
they progress to the more seiious forms of the disease — suppurative, phleg- 
monous, or gangrenous cholecystitis, but suppurative phlegmonous and 
gangrenous cholecystitis may also develop suddenly, as a primarj’’ mani- 
festation of an infection, m about 80 per cent of the cases, however, they 
occur m connection with gallstones, theiefore m chronic infections or re- 
infections The clinical manifestations consist of an aggravation of the 
symptoms of acute cholecystitis The evidences of local inflammation, pen- 
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tonitis, are more severe, in some cases peisistent nausea, vomiting, vinde- 
spread abdominal pain and tenderness, tympanites, constipation, etc , suggest 
Infection of the general peritoneal cavity Occasionally the manifestations 
are those of acute rapidly developing general peritonitis without local' zing 
symptoms The gall-bladder, as a rule, is palpable — near the tip of the 
ninth costal cartilage m case it is incapable of little if any distention, or 
near the umbilicus, m the flank, or in the right inguinal region in case it 
has become much distended In many cases it is quite low, being associ- 
ated with cholelithiasis and linguiform lobulation (Riedel’s lobe), and may 
simulate appendicitis Jaundice is not a necessary symptom, but it occurs 
more frequently m the severei than in the milder form of acute cholecystitis, 
because of the associated lesions, such as gallstones and tumors obstructing 
the ducts, and the more common occurrence of cholangitis The tempera- 
ture IS usually high (103° to 104°), and commonly accompanied by chills 
and SM'eats, but in some cases of seveie infection, with minor resistance on 
the part of the patient, the temperatuie may be lower The pulse is accel- 
erated, 120 or more — ^wlnch is a better indication ot the seriousness of the 
patient’s condition than the temperature Usually there is a polynuclear 
leukocytosis of from 15,000 to 35,000 or more 
Perforation of the gall-bladder may occur into preformed adhesions, and 
lead to the development of a localized abscess, which, if the adhesions involve 
the abdominal wall, may become manifest by local oedema and other signs 
of inflammation, into the liver, and lead to a liver abscess, into the general 
peritoneum, and lead to widespread purulent peritonitis, into the hollow 
abdominal viscera, and lead to fistulse, etc Sometimes the onset of the 
perforation is announced by sudden increase of the local pain, moie oi less 
collapse, increased pulse rate, and progression of the local abdominal and the 
general symptoms, but, as in appendicitis, the symptoms often only steadily 
increase, and no time can be set as that of the occurrence of perfoiation 
Diagnosis — The diagnosis of acute cholecystitis presents no seiious 
difficulties in the great majority of cases nausea and vomiting, pain and 
tenderness m the region of the gall-bladder, rigidity of the ovei lying abdomi- 
nal muscles, and an enlarged and tender gall-bladdei constitute a complex 
of symptoms that can scarcely be attributed to anything else In some cases 
the symptoms are not obtrusive^ and the enlarged and tender gall-bladder 
must be sought, but even these cases piesent no diagnostic difficulties The 
phenomena of gallstone colic also are properly attributable to an acute, pei- 
haps acute exacerbation of a chronic, cholecystitis, and the local pain and 
tenderness and rigidity of the overlying muscles, if sought, will usually be 
found The more serious foims of cholecystitis are to be distinguished from 
the milder or catarrhal form, usually by their more abiupt onset, or abiupt 
increase m severity, and by the more marked local and geneial symptoms, 
that IS, moie evident and perhaps widespread peritonitis and moie serious 
toxaemia, and by the fact that m most cases there is a history of antecedent 
cholecystitis or cholelithiasis The onset of perforation or gangrene can 
rarely be diagnosed with certainty, except perhaps by a sudden increase 
in abdominal pain, with collapse, increased pulse rate, and spreading peri- 
tonitis, it should be suspected in the event of sudden fulminating periton- 
itis occurring in a chronic cholecystitic or cholehthitic subject, especially 
if the lesions began m or remain limited to the upper abdomen In this 
event one must exclude other causes of peritonitis of the upper abdomen, 
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such as perforated gastiic or duodenal ulcer, pancreatitis, etc A study of 
the patient’s past history is of the utmost importance in this connection 

Difficulty may be experienced in difterentiating acute appendicitis, pai- 
ticularly m those cases in which the enlarged gall-bladder is unusually 
low and perhaps projects into oi is situated m the light ihca fossa, but 
cholecystitis is suggested by previous attacks of so-called dyspepsia oi of 
more obtrusive symptoms of cholelithiasis oi cholecystitis, especially if asso- 
ciated with jaundice, by relationship of the attacks to dietetic indiscretions, 
by limitation of the pain to the epigastrium or the right hypochondrium 
and radiation to the right shoulder (the pain is rarely as diffuse as is often 
in early appendicitis), by the presence of a zone of cutaneous hyperalgesia 
(Head) about the upper right half of the abdomen, by the fact that the mass 
(enlarged gall-bladder) often moves with the liver during the phases of 
respiration, etc 

Prognosis — In the majority of cases the prognosis m acute cholecystitis 
IS good, the process tending to subside, under appropriate tieatment, within 
ten days or a fortnight, the mildest cases, of which doubtless many aie 
overlooked, may subside within four oi five days or a week, the inflammatory 
and retained secretions are discharged through the cystic duct and the gall- 
bladder reverts to its normal size Sequels, especially gallstones and adhe- 
sions, however, are almost certain to occur, so that the subsequent outlook 
IS not the best, in other cases a low-grade infection may persist and the 
patient become a subject of chronic infection and lecurrmg attacks of 
cholecystitis In the more severe forms, suppurative, phlegmonous, and 
gangrenous cholecystitis, the tendency toward spontaneous cure is slight, 
in this event the prognosis is grave, since not only are the lesions of the 
gall-bladder serious m themselves, but a localized abscess or general 
peiitonitis may ensue and a fatal issue lesult, unless recourse is had to 
surgical intervention Occasionally in these seiious cases the obstruction 
of the cystic duct may be due only to swelling of the mucosa, m this event 
it may lessen and part at least of the contents of the gall-bladder may be 
discharged, but if the acute inflammatory lesions subside, chionic empyema 
IS likely to ensue In some cases the infection is so virulent that extensive 
phlegmonous inflammation or gangrene develops within a few days, before 
limiting adhesions can form, the prognosis in these cases is extremely grave, 
death usually lesultmg unless the patient is operated upon 

Treatment — ^The treatment m general is that recommended for gall- 
stone colic, which virtually is an attack of more or less acute chole- 
cystitis The diet should be reduced to a minimum, perhaps withheld 
altogether for a day or two, if the patient’s general condition permits Until 
the acute phenomena subside the diet should be bland and easily digested 
milk and Vichy or lime watei, broth, cereals, etc The bowels should he 
opened by enemas of hot water for the first day or two, whereupon Carlsbad 
salts or sodium phosphate or similar salts m hot watei should be given , the 
enemas of hot water may be continued, since they serve to deplete congestion 
of the intestinal and biliary tracts In the absence of severe pain it is wise 
to withhold morphine, which, unless required to mitigate acute suffering, 
tends to mask symptoms, to promote a false security, and is otherwise 
objectionable Relief of the pain usually follows hot fomentations to the 
region of the bladder, lavage of the stomach with hot alkaline vater, a hot 
full bath, etc , if not, a small dose of morphine (yV to -sj grain) may be tiled, 
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a very small dose \s often extremely efficacious Nausea and vomiting 
depend upon the same factors as the pain, and they usually subside with the 
pain, should they persist, they may be controlled by bismuth, carbohc acid, 
creosote, diluted hydrocyanic acid, cerium oxalate, and sips of hot water, 
brandy, champagne, etc Following the subsidence of the acute pheno- 
mena the treatment recommended for cholelithiasis should be instituted 
Happily most cases of acute cholecystitis gradually subside, occasionally, 
however, the local symptoms increase, evidences of more or less extensive 
peiitoneal irritation or actual peiitonitis supervene, the temperature, leuko- 
cytosis, and other manifestations of infection and toxiemia increase the 
local lesions have progressed to suppuration, necrosis, or gangiene In this 
event the necessity of operative intervention must be seriously considered 
It IS wise, if possible, to let the acute manifestations subside without surgi- 
cal assistance, but when they are obviously increasing, operation should not 
be delayed 


CHRONIC CHOLECYSTITIS 

Etiology — Chronic cholecystitis may be the residual manifestation of an 
acute cholecystitis, oi the process may be chronic from the beginning Its 
etiology is that of acute cholecystitis, the chronicity of the process being a 
manilestation of lingeiing infection (which is common), or the consequence 
of very low-grade infection vv ith almost but not quite sufficient biliary drain- 
age In the great majority of cases the condition is associated with gall- 
stones, the one process sustaining the other, that is, most cases are calculous 
cholecystitis, in a few cases the lesions extend throughout the biliary tract, 
that is, cholangitis and cholecystitis aie associated, the one or the othei 
being m the ascendency 

Pathology — As stated, the process may or may not be associated with 
gallstones In the absence of gallstones the lesions may be catairhal, that 
IS virtually confined to the mucosa, which shows nioie or less congestion, 
swelling, desquamation, and increased foimation of mucus, the gall-bladder 
usually IS distended and filled with thick tenacious bile or bile and mucus, 
which may contain typhoid bacilli, colon bacilli, etc In some cases the 
mucosa is thinned and atrophic, especially m spots, evidently the conse- 
quence of past erosion or ulceration In many cases of long standing the 
gall-bladder becomes reduced in size, very small, and sclerotic, it may be 
represented by a mass of thickened contracted connective tissue, peihaps 
tightly enclosing one or more gallstones, but sometimes not When thus 
small and shiivelled, the gall-bladder, whether containing gallstones or 
not, often makes up part of a mass of firm adhesions that bind together the 
adjacent tissues, in many cases the gall-bladder can scarcely be identified 
as such Cholesterin deposits and calcare ous infiltration are common The 
cy'stic duct IS often, perhaps usually^ patulous, but it may be partially or 
completely'^ (ffistructed In some cases the tissue adjacent to the gallstones, 
or, m their absence, that lining the still-persistmg lumen, is made up largely 
ot cicatrizing granulation tissue, and may reveal no vestige of mucosa, in 
other cases the lining epithelium has invaded the deeper layers of the walls 
and IS cl^rly hyperplastic and irregularly proliferated (beginning carci- 
noma) ihe musculature is usually atrophic, and replaced by fibrous 
connective tissue 
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Symptoms — ^The symptoms are those of cholelithiasis— whicli is tlie 
important concomitant of chronic cholecystitis A clinical differentiation 
between cholecystitis with and without cholelithiasis may perhaps be 
attempted, but those with most expeiience find it increasingly difficult to 
determine fiom the clinical signs whether or not gallstones are present in 
individual cases 

Diagnosis — ^It is practically impossible m most cases to say definitely 
whether or not gallstones are present The likelihood of their being pies- 
ent IS enhanced by repeated attacks of severe colic followed by jaundice, 
but colicky pains are present m many cases (70 6 per cent ) without gall- 
stones, and jaundice may occur in 35 3 pei cent of cases without gallstones 
The detection m the stools of faceted gallstones suggests the presence of 
others m the gall-bladder The absence of gallstones m a case of chronc 
cholecystitis can scarcely be postulated with the knowledge at hand 
The p? ognosis and ti eatment are the same as m cholelithiasis 


CHOLELITHIASIS ' 

Etiology — Cholelithiasis is an exceedingly common condition, being 
found at the necropsy in from 5 to 10 per cent of subjects dead from all 
causes It is especially prevalent in the temperate zones, being quite uncom- 
mon in the tropics It occurs at all ages, but the incidence increases pro- 
gressively with advancing years 75 per cent or more of the cases are found 
in persons over forty years of age, and less than 1 per cent m those under 
twenty years, but this age incidence does not correctly represent the time 
of the formation of gallstones, since m many cases, having formed, they 
remain latent for years and are found only when the subject dies at a more 
advanced age from the consequences of gallstones or other causes Doubtless, 
theiefore, many if not most gallstones are formed in early adult life, before 
the fortieth year, corresponding with the period of greatest frequency of 
typhoid and other infections, etc Rarely the disorder is encountered in 
infancy or childhood The majority of cases found m infancy are doubtless 
due to intra-uterine infection, the process perhaps being analogous to that 
which m other cncumstances induces congenital obliteration of the bile 
ducts, the cases found in older children also may have originated during 
foetal life and remained latent foi a numbei of years, but it is not always 
possible to exclude postnatal typhoid and othei infections Gallstones are 

' The literature of cholelithiasis is extensive and is being contmuouslv added to 
in the current penodical literature The more important monographs comprise 
Naunyn, A Treatise on Cholelithiasis, 1896, Kehr, Gallstone Disease, 1901, Mavo 
Robson, Diseases of the Gall-bladder and Bile Ducts, third edition, 1904, Moynihan, 
Gallstones and their Surgical Treatment, second edition, 1905, Bland-Sutton, Gall- 
stones and Diseases of the Bile Ducts, 1907 Virtual monographs are contained also 
in Nothnagel's Encyclopedia of Practical Medicine, article bv Hoppe-Seyler, and in 
Rolleston’s Diseases of the Diver, Gall-bladder, and Bile Ducts (literature) Valuable 
articles by Ewald, Musser, Brewer, Herter, Mayo, and Kehr are contained in the 
Transactions of the Congress of American Physicians and Surgeons, 1903, vi The 
results of eonsiderable personal expenence will be found in the following articles 
Deaver, American Journal of the Medical Sciences, 1908, cxxxv, 137, cxxxvi, 625 , 
Mayo, Annals of Surgery, 1906, xhv, 209, Richardson, Boston Medical and Surgical 
Tournal, 1906, civ, 329, 1907, clvi, 687, and Kehr, Deuxicme Congres de la Societ6 
Internationale de Chirurgie, Bruxelles, September 21-25, 1908 
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more common in women than in men, the ratio being variously stated as 
5 to 1 (Schroedei) to 4 to 3 (Rolleston) 

The older writers attributed much influence to heredity, but in later days 
this IS less believed in Evidence m favor of so-called “arthritic” and 
other diatheses grows progressively less, and assuredly the essential factor m 
the formation of gallstones, the infection, cannot be inherited, but many 
contributing factors are common to many members of the same family, such 
as sedentary habits, lack of exercise, obesity, dietetic indiscretion, etc , 
which doubtless are of moie etiological significance than an inherited 
family disposition 

The one necessary factor is a low-grade catarrhal inflammation of the 
biliaiy tract, the second requisite seems to be some obstiuction to the free 
flow of bile The one without the other factoi is not sufficient, whether a 
thud factor is of significance remains to be determined The catarrhal 
inflammation of the bihary tract is set up especially by typhoid and colon 
bacilli, but also apparently by attenuated streptococci, staphylococci, and 
other microorganisms that maj' cause acute cholecystitis, perhaps also by 
anaerobic bacteria ^ It is essential that the antecedent catarrh be mild m 
grade, since in severe infections the mucosa of the gall-bladder is likely to 
be more or less destroyed and its cholesterin-producing function abolished 
The infective agents usually reach the gall-bladder by way of the poital cir- 
culation, variations m the source and pathways of infection aie similar to 
those already mentioned in connection with acute cholecj'stitis 

Apart from infection of the bihary tract, a secondary requisite seems to be 
some obstruction to the free flow of bile This occurs in circumstances 
similar to those mentioned in connection with acute cholecystitis, but there 
are also a number of additional contributing factors Thus gallstones are 
especially common in those who lead a sedentary life as contrasted with 
laborers and others who work much outdoors, in women as contrasted v ith 
men, etc , as part of the general muscular inactivity, the abdominal muscles 
and the diapliragm, contract relatively feebly and the bile, inefficiently 
expelled, stagnates in the gall-bladder Similar consequences ensue upon 
obesity and disorders which interfere with the free movement of the dia- 
phragm 

In women a number of factors contribute in addition to a more sedentary 
life, they are more often the subject of hepatoptosis or nephroptosis, brought 
about by repeated pregnancies and other factors, that occasion more or less 
marked and continuous distention of the abdomen and mteifere with the 
movements of the diaplnragm In consequence of the prolapse of the liver, 
the gall-bladder becomes dependent and the cystic or the common bile duct 
kinked, or peihaps has considerable traction brought to bear upon it and 
becomes obstructed, so that the gall-bladder is less easily emptied than in 
health and is more disposed to infection Tight lacing may act m a similar 
manner The frequency of pelvic infections may be of some etiological 
significance, either by serving as the source of the infection or leading to the 
formation of adhesions The association of cholelithiasis with pregnancy 
IS undeniable, but its importance is difficult to estimate, since the great 
majority of middle-aged women, whether or not they suffer from gallstones, 

' Consult Gilbert and Lippman, Compte-rendus de la Sonde de biologic, 1907, 
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have been piegnant, theie is some evidence, however, tliat gallstones are 
more common in those who have been pregnant, especially lepeatedly preg- 
nant, than in those who were never pregnant Pei haps in some cases puei- 
peral mtections are the cause of the gallstones, sometimes the biliary inlec- 
tion, although often misinterpreted, can be definitely determined to have 
been acquired duimg the puerpeiium Cholelithiasis is sometimes found in 
association with appendicitis, when the appendicitis precedes, the chole- 
lithiasis and cholecystitis may have lesulted from the tiansport of infection 
by the poital circulation, when the cholecystitis piecedes, the appendicitis 
may perhaps result from the lodgement of infection m an unusually vulner- 
able organ ColwelP believes that gallstones are more common in carci- 
nomatous than m non-carcmomatous subjects 

Gallstones show a i datively increased incidence in certain forms of heart 
disease, especially mitral and aortic valvular disease This is doubtless due 
to several factois the more sedentary mode of life incumbent upon chronic 
cardiyc subjects, and the chronic congestive processes which obstruct the 
flow and perhaps cause inspissation of the bile, reduce the resistance of the 
biliary tract, and favor infection Similar factors account for the relative 
inciease m the incidence of gallstones m certain chronic pulmonary dis- 
eases 

Diet, disorders of the gastio-mtestmal tract, and disorders of metabolism 
have long been credited with more or less etiological significance, but their 
exact influence is difficult to determine Disorders of the gastro-mtestmal 
tract associated with catairh doubtless are of significance, since they may 
lead to extension of congestive processes to the biliary tract, provide bacteria 
that may induce catarihal disorders m the bile ducts, and are a fiuitful 
source of many toxic fermentative and decomposition products that also 
exert a delete! lous influence on the biliaiy passages Dietetic and other 
mdiscietions that lead to gastro-mtestmal catairh, therefoie, are of at least 
indirect influence in causing gallstones, and a vicious circle is formed in that 
cholelithiasis and the antecedent cholecystitis not only are frequently mani- 
fested by misinterpreted symptoms of so-called dyspepsia oi indigestion, 
but lead directly to gastro-mtestmal catarrh, and in virtue of the commonly 
associated precholecystitic adhesions induce much more serious disturbances 
of the stomach and intestines Constipation, an expression of or associated 
with dietetic indiscretions, sedentary habits, etc , is probably of some etiologi- 
cal significance m itself, largely on account of the attendant sluggishness 
of the intestinal circulation — which favors congestion and infection of the 
biliary tiact 

Whether diet as such is of real etiological significance is difficult to 
deteimme Heavy eating and the excessive use of alcohol are doubtless 
of much importance, especially by virtue of the gastro-mtestmal catarrh and 
the chronic congestion of the portal system that they lead to, whethei they 
are of additional significance, by virtue of disturbances of metabolism, is not 
definitely known, although it is widely and has long been believed m Perhaps 
an excessive amount of food is of more significance than its character, although 
it is said that a carbohydrate or fatty diet disposes to, and a proteid diet dis- 
poses against, the formation of gallstones The matter, however, is largely 
speculation since it has been definitely determined that the precipitation of 


* Archives of the Middlesex Hospital, 1905, v, 142 
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cholesterm is due to catarrh of the biliary tiact, the supposition that a car- 
bohydrate diet leads to such precipitation by reducing the bile acids, the 
solvents of cholesterm, has lost much of its supposed importance, and this 
has been totally destroyed by Naunyn’s statement that even in diseased con- 
ditions the bile scarcely if ever contains so much cholesterm that it cannot 
take more in solution The relatne unimportance of diet is further sug- 
gested by the fact that although German soldiers aie said to suffer from 
cholelithiasis twice as much as English soldieis, which has been attributed 
to the fact that the German has a ration of only one-half as much meat as 
the English soldier, the native Indian soldier, who subsists on an almost 
exclusive carbohydrate diet, suffers scarcely if at all from cholelithiasis 
The presumed comparative fieedom from cholelithiasis of diabetic subjects, 
which has been attiibuted to an excessive proteid diet, is probably a misinter- 
pretation of surface phenomena, and is somewhat negatived by the frequency 
ol gallstones in gouty subjects who also consume considerable proteids 
Perhaps restriction m the amount of fluid intake may be of some significance 
by causing inspissation of the bile, but this is rarely if ever operative 

The matter has been well expressed by Herter,’ who says 'Tt is plain from 
what has been said that there is at present no unequivocal evidence that 
gallstones arise from constitutional derangements unconnected with micro- 
organismal invasions of the gall-bladder On the other hand, it is certain 
that the cholesterm of the bile can be considerably increased by local irritants 
unconnected with infection, and it is likely that the requisite local conditions 
for such increase sometimes arise through purely metabolic disorders While 
gallstones are commonly the result of local infections, we should carefully 
guard against the conclusion that they can never have a diathetic origin It 
IS at least highly probable that diathetic conditions are capable of so altering 
the composition of the bile as to favor materially the pi eduction of calculi in 
the presence of suitable local bacteiial actiyities ” Beei^ also believes that 
a third factor, which he says may be called altered luer metabolism or a 
diathesis, may be of significance in the etiology of gallstones He believes 
that Naunyn's factors, stagnation of bile and inflammation of the biliary 
passages, do not seem to be sufficient in themselves to lead to gallstone 
formation, even though the time allowed for the working of the causes be 
adequate, and that these factors lead to gallstones only in persons who pre- 
viously have had gallstones 

Pathology. — Gallstones may be single or multiple, that is, there may be 
one or there may be thousands (7802 m a case of Otto’s) In perhaps most 
cases the number varies between a dozen and a hundred, most of those m 
excess of a hundred are small and inconsequential, and are spoken of as 
biliary sand oi gravel The stones vary much m size — ^from the smallest 
particle to those larger than a normal gall-bladder Merkel found a 
gallstone measuring 15 cm in length and 12 cm in circumference, and 
Prerichs reports one that weighed 120 grams, and Ritter one that neighed 
135 grams When there are many stones, most of them are usually small, 
nhen there are few, there may be sex'eral rather large stones, when there 
IS only one, it may be small, moderate in size, or very large, even com- 
pletely filling a distended gall-bladder Gallstones vary also in shape The 

’ Transactions of the Congress of American Physicians and Surgeons, 1903, w, 158 
American J oumal of the Medical Sciences, 1905, exxx, 432 
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large single stones, or several stones that fit togetliei (obviously resulting 
from fracture of a single large stone), conform to the shape of the interior 
of the gall-bladder, and are therefore ovoid or somewhat peai -shaped 
Small single stones are usually ovoid or spheroidal Multiple stones are 
usually cuboid or polyhedral, and exhibit variously shaped surfaces (facets), 
triangular, quadrangular, polygonal, etc, which being opposed to one 
another are usually smooth and polished, although it is doubtful if this 
results, as is supposed, m consequence of mutual attrition, the edges of 
these stones are rounded rather than sharp Stones within the intra- 
hepatic ducts conform to the ducts in shape, and are ovoid or cylindrical, 
occasionally they are branched, as are the ducts Although usually smooth, 
the surface of gallstones may be rough, irregular, oi nodular (mulberry 
calculus) In consistency gallstones vary, depending upon the age and the 
chemical composition, the recently foimed and the cholesterm stones being 
the softest, older stones may be quite hard, but sometimes they crumble 
readily, especially after being dried 

The following varieties of gallstones are distinguished by Naunyn (1) 
Pure cholesterm stones, which consist of nearly pure cholesterm and are 
uncommon They vary in size from that of a cherry to that of a pigeon’s 
egg, are hard, oval or roughly spherical, seldom faceted, have a smooth or 
nodular surface, and are pure white or yellowish and translucent, or rarely 
brown, greenish, of brownish black on the surface On section they are 
white and crystalline throughout, or show blown deposits between the 
crystals, they are not stratified (2) Laminated cholesteiin stones, which 
consist of about 90 per cent of cholesterm, together with bilirubin calcium, 
biliverdin calcium, and calcium carbonate In general appearance they 
resemble the pure cholesteiin calculi, but they may be brittle and friable, 
and they are often faceted On section they are more or less distinctly 
laminated, layeis of almost puie white alternating with otheis that are 
yellow, bronm, green, or red The centre may be crystalline, but the 
external layeis are usually vitieous or earthy (3) The common (or mixed 
cholesterm) stones, which vary much in size, although they seldom equal a 
large cherry, they may be small and veiy numerous, and are usually 
facetted The surface is usually yellow, but often brown or white When 
fresh they are often soft and greasy, when dried they undergo shrinkage 
and become harder On section the centie is often soft and may contain a 
cavity (4) Mixed bihrubin-calcium stones, which may consist roughly of 
75 per cent of bilirubin calcium, and about 25 per cent of cholesterm 
They are as large as a cherry or larger, and may occur singly or in groups 
of thiee or four in the gall-bladder or larger ducts Then shape depends 
upon their situation, vhen multiple they may be faceted They consist of 
concentric layers of reddish-brov n or dark-brovn material, which is seldom 
quite hard, and contracts on dr>nng often vnth the formation of fissures or 
Clacks (5) Pure bilirubm-calcium stones, which vary in size from that of a 
gram of sand to that of a pea There are two types small, solid, brovnish- 
black concretions, with rough irregular surfaces and wax-like consistency, 
and exhibiting a disposition to become welded, and harder, smooth con- 
cietions of a grayish-black metallic lustre and an internal spongy structure 
(6) Rarer stones, such as amorphous and incompletely crystalline cholesterm 
gravel (resembling pearls), calcareous stones, concretions with included 
bodies and conglomerate stones, and casts of the bile ducts 
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Gallstones may be found m any part of the biliary tract Of 216 patients 
operated upon for infections of the biliary tiact by Dr John B Denver, at the 
German Hospital, Philadelphia, 182 (84 2 per cent ) had gallstones and 34 
(15 8 per cent ) had no gallstones Of the 182 that had gallstones, 101 
(55 5 per cent ) had stones in the gall-bladdei alone, 23 (12 5 per cent ) had 
stones in the gall-bladder and cystic duet, 19 (10 5 per cent ) had stones in 
the gall-bladder and common duct, 12 (6 6 per cent ) had stones in the 
common duct alone, 11 (6 0 per cent ) had stones m the cystic duct alone, 
5 (2 8 per cent ) had stones in the gall-bladdei, cystic, hepatic, and common 
ducts, 4 (2 2 per cent) had stones in the gall-bladder, hepatic, and com- 
mon ducts, 1 (0 6 per cent ) had stones in the gall-bladder, cystic, and 
common ducts, 2 (1 1 per cent ) had stones in the adhesions (not otherwise 
specified) , and 4 (2 2 pei cent ) had stones m regions not definitely specified 
Of the 216 patients, 58 had no stones in the gall-bladder, and of these, 23 
had stones m the ducts, 41 had stones in the common duct, and of these, 12 
had stones nowhere else, 9 had stones in the hepatic ducts (as well as 
elsewhere) 

Pathogenesis — In consequence of bacterial infection of the biliary tract 
a low-grade catarrhal inflammation is set up ,' this, on the one hand, leads to 
obstruction to the free flow of bile from swelling of the mucous membrane, 
and the products of this inflammation, on the other hand, contain the essential 
constituents of gallstones In the gall-bladder the catarrhal inflammation 
leads to desquamation of the lining epithelium, an albuminous exudation, 
and an increased formation of mucus and of cholesteiin, and m the gall- 
bladder dynamic factors frequently favor the stagnation of bile The 
increased cholesterm is derived not from the bile, it results fiom catarrhal 
disintegration of the mucous cells lining the wall of the gall-bladder The 
second important constituent of the gallstones, bihrubin-calcium, is deiived 
from the bile, being precipitated by bacterial growth or by the albuminous 
exudation of the inflammatory process — a phenomenon that can be imitated 
experimentally by adding egg albumin to normal bile Recently, BacmeisteH 
and Exner and Heyrovsky^ have shown that bacteria, notably the typhoid and 
the colon bacillus (but not streptococci), may effect directly a decomposition 
of the bile with the precipitation of cholesterm Exner and Heyrovsky 
attribute this to decomposition of the bile-acid salts (the solvent menstruum), 
in consequence of which the normal amount of cholesterm can no longer be 
held in solution Stagnation and inspissation of the bile do not give rise to 
the increased formation of cholesterm nor to the piecipitation of bihrubin- 
calcium — ^whence they are contributing factors only Bihrubm-calcium is 
beheved by Nanny n to act as a cement substance, binding together the clioles- 
teiin, desquamated epithelium, etc , the whole forming the nucleus of the 
gallstone The exact significance of foieign bodies and of chemical sub- 
stances apait from bacterial products has not yet been definitely determined 
There being no cholesterin-bearmg mucous membrane in the smaller bile 
ducts, cholesterm gallstones are not formed within the mtrahepatic ducts, 
although by a retrograde movement they may be transported thither, 
bilirubin-calcium calculi only are formed in the mtrahepatic ducts, but 
both varieties, as well as mixed calculi, are formed within the gall-bladder 

' Munchener medizimsche Wochenschnft, 1908, Iv, 211, 283, 339 
Wiener khnische Wochenschnft, 1908, xxi, 214 
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Associated Lesions — Since gallstones result from catarrhal inflam- 
mation (infection) of the biliary tract, the lesions of cholecystitis and 
cholangitis are common concomitants — so-called calculous cholecystitis 
and cholangitis The gallstones may be tree m the gall-bladder or the 
ducts, although usually moie or less confined by the associated chionic 
inflammatory processes, m some cases, the stones may be quite adherent to 
the mucosa, especially in the gall-bladder, in otlier cases there is more or 
less incrustation of the wall, a deposition m the wall of cholesterm, a process 
analogous to the formation of gallstones m the lumen of the gall-bladdei 
The consequences of gallstone activity may be mechanical oi inflammatory 
or both The mechanical consequences follow what may be designated 
wandering of the stone into and through the biliary passages In consequence 
of this activity, the gallstone may set up mechanical effects which aie of great 
variety and of vaiying importance Piobably the most important and serious 
comprise permanent complete obstruction of the common bile duct, with 
consequent permanent jaundice, dilatation of the bile ducts and so-called 
biliary cirrhosis of the liver Of only less importance are the dragging sensa- 
tions and discomfort attendant upon the weight of many gallstones m a 
distended gall-bladder, the gradual production of a Riedel’s or a linguiform 
lobe of the liver, the effects of pressure on adjacent organs, complete obstruc- 
tion of the cystic duct, which, as a rule, leads at first to some distention of 
the gall-bladder, but soon to absorption of the bile and its replacement by 
mucus (hydrops) and gradual shrinkage of the gall-bladder, etc These, 
how^ever, acquire their major importance from the opportunity that they 
affoid for bacteiial infection, which is usually a concomitant condition 
This infection of the biliary tiact is of the utmost significance, and forms 
an integral part of so-called calculous cholecystitis and cholangitis The 
ensuing lesions are of the greatest diversity The concomitant inflam- 
matory phenomena may be of varying grades — from the mildest catarrhal 
lesions to widespread phlegmonous and ulcerative processes, gallstones, 
if present, may be quiescent or active, they may cause an acute or chronic, 
partial or complete, temporary or permanent, obstruction of the cystic, the 
hepatic, or the common bile ducts, and, on the other hand, such obstruc- 
tion may occur m the absence of gallstones (being due to swelling of the 
mucous membrane, kinking of the ducts, or obstiuction from without), 
and m the presence of gallstones the ducts may be partially oi completely 
patulous, the gall-bladder may be distended oi contracted, its w^alls thinned 
or much thickened, and its lumen ultimately may become almost if not 
quite obliterated, it may contain bile, mucus, blood, or pus, or combinations 
of these, in addition to or in the absence of gallstones, adhesions may 
form between the gall-bladder and adjacent structures, and by way of the 
adhesions, the gallstones may rupture into the gastro-mtestmal tract and 
sometimes cause intestinal obstruction , or purulent pericholecystitis and 
pericholangitis, localized or generalized peritonitis, pylephlebitis, pericho- 
langitic abscesses of the liver, fistulse, acute and chronic pancreatitis, etc , 
may ensue, and finally, in some cases a general bacteiial, often pyococcic 
infection, with or without multiple abscesses, may de\elop 

Symptoms — ^The symptomatology of gallstones is extremely variable, 
and one may speak perhaps of the immediate and the remote qqnsequences 
of gallstones, but in so many cases do the one run into the other that exact 
clinical differentiation is often quite impossible One may also speak of 



CHOLELITHIASIS 


833 


the mechanical and the infectious phenomena, the aseptic and the septic 
phenomena of the French writers, this in man} respects is a serviceable 
classification, but the one set of phenomena by no means can always be 
differentiated from the other, and the one frequently follows the other or 
they occur together The symptomatolog}’^ is further complicated by the 
fact that in different cases the symptoms ma} be due to the gallstones them- 
selves, or to the associated infectious cholecystitis or cholangitis, perichole- 
cystic adhesions, disease of related or adjacent organs, etc One may, 
how ever, differentiate (1) a general symptomatology, and (2) certain special 
phenomena due to obstruction of the cj Stic duct or (3) of the common duct, 
and (4) certain comphcations and sequels 

General Symptomatology — ^The characteristic and significant symptoms 
are (1) Chronic, long-continued, or recurring indigestion, and (2) the 
phenomena designated gallstone colic The symptoms of chronic long- 
continued or recurring indigestion are of the utmost importance and are 
commonly misinterpreted This stands m relationship with the facts — that 
gallstones are present in vei} many subjects and are commonlj beliei ed not 
to cause noteworthy symptoms, that symptoms, haMng once occurred, are 
exceedingly hkely to recur, and that the symptoms are often paroxj'smal 
and lery severe 

It IS often said and indely believed that gallstones are usually latent, 
and that only a very small percentage of gallstone subjects (commonly 
estimated at 5 per cent ) manifest notew orthy symptoms thereof Gall- 
stones are sometimes latent, particulaily m elderly subjects m whom the 
original infection has died out, and in whom more or less atrophy, especially 
of the muscular coat of the gall-bladder and biliary ducts, has occurred, but 
it is now w'ell known to surgeons, although less widely acknowledged by 
general practitioners, that the symptoms commonly denominated “stomach 
trouble,” “indigestion,” “djspepsia,” etc , are due in many cases to disease 
of and about the biliary tract In a number of cases in which gallstones 
are an accidental finding at the necropsy, investigation of the past histor} 
reveals many and often long-continued attacks of “indigestion,” the stomach 
IS often found normal — in wdiich event the gallstones, cholecystitis, or pre- 
cholecystic adhesions, rather than being accidental, serve to explain the 
clinical symptoms We must renounce the tenet that gallstones m the great 
majority of cases cause no symptoms they do cause symptoms — symptoms, 
however, referable often to the stomach rather than to the biliarj'^ tract, that 
IS, they may cause symptoms for years wuthout givmg rise to jaundice or 
gallstone colic 

Gallstone colic usually develops suddenly w ith severe, often agonizing, pam 
in the right hj'pochondrium oi the epigastrium, radiating around the chest 
or to the right scapular region, nausea, vomiting, and prostration — weak, 
rapid pulse, rapid heart action, profuse perspiration, etc Sometimes the 
attack IS preceded by local, less acute pain or discomfort, chilliness, fe^er, 
etc , more commonly (60 per cent or more of the cases) chilliness and fei er 
accompany and follow^ the pain In some cases the severe pain lasts for a 
few moments only, usually it lasts for from two to twelve hours, m unusual 
cases it may last much longer, but in these circumstances the phenomena 
are more correctly interpreted as a succession of paroxj^sms Often the 
pain ceases as suddenly as it began, but usually follownng the agonizing pain, 
more or less dull aching continues for a \ ariable period The sudden cessa- 
voL V— 53 
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tion of the severe pain may be interpreted as a sudden relief of tension to 
which the gall-bladder has been subjected, due to opening of the cystic duct 
by the dropping of an obstructing gallstone into the gall-bladder or the 
passage of the stone from the common duct into the intestine, in this event 
the calculus may subsequently be found in the stools The stools should 
always be searched for calculi by softening them m vater oi a caibolic acid 
solution, and passing them through a sieve 

In the great majority if not m all cases local examination reveals tender- 
ness, abdominal rigidity, and the other local phenomena of acute chole- 
cystitis The colic may recur at varying intervals — days, weeks, months, 
or years, occasionally there is only one attack, usually there are many, with 
succeeding attacks the likelihood of other attacks increases 

The pains of cholelithiasis may be colicky or non-cohclg’’ Although 
there is some discussion as to the cause of the colicky pain, there is 
little or no objection to attributing the non-cohcky pain to inflammatory 
phenomena provoked by infection, inflammation of and about the gall- 
bladder and biliary ducts The dull aching pains are m ith excellent reason 
ascribed to inflammatory changes in the gall-bladder, with the exudation 
of inflammatory products and consequent distention, the more acute pains, 
associated with muscular iigidity, tenderness, etc , are due to infection of the 
regional peritoneum, vliicli as it subsides occasions peritoneal adhesions, 
a contributing factor in the dull aching pains, and of other significance 
Some considerable distention of the gall-bladder is possible, howei er, v ith- 
out provoking noteworthy pain, pioiided the cystic and the common ducts 
are patulous It is to efficient drainage that the comparatively symptom- 
less course of some cases of cholelithiasis is to be attributed, although the 
absence of inflammatory phenomena m the wall of the gall-bladder and 
the ducts, and the absence of pericholecj'stic adhesions, are also of signifi- 
cance As regards the referred pains, although the sympathetic nerve is of 
significance, the demonstration that filaments of the pneumogastric nerve 
are distributed to the gall-bladder serves to explain the common association 
of gastric and cardiac symptoms ivith disease of the biliarj'^ tract, and the 
frequent occuirence of pain, sometimes of actual colic, three or four hours 
after a meal, suggests a causal relationship to the normal physiological con- 
traction of the gall-bladder induced by the entrance of the chyme into the 
intestine 

As regards the colicky pains, there is no doubt that heretofore yve have been 
too much concerned with interpreting them as evidence of the passage of a 
gallstone through the biliary ducts, pains of like character may doubtless 
be due to different factors, wdiich have been well pointed out by Riedel, who 
gives the following as the causes of gallstone colic, (1) Adhesions of a gall- 
bladder no longer containing stones, (2) adhesions when large stones are 
present in the gall-bladder and the cystic duct is patent (3) inflammatory 
processes m a gall-bladder distended by fluid or stones, wdien the cj'stic 
duct IS occluded by inflammation or by the presence of a stone m the neck 
of the gall-bladder, (4) the transit of a stone through the bile passages, and 
(5) the inflammation of a dilated, calculous common duct, or its tributaries, 
without impaction of the stone 

There can be little doubt that in a number of cases the spasmodic efforts 
of the gall-bladder and the common duct to expel their contents by wgorous 
contraction of their muscular coats are the cause of the peculiar gallstone 
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colic This pain occurs m its greatest intensity duiing the transit of a stone 
through the ducts, and it ceases as the stone is discharged into the inteshne 
or drops back into the gall-bladdei— thus freeing the cystic duct But 
there also can be little doubt that attacks of pain indistinguishable from those 
provoked by the transit of a stone may be due to other factors— those 
mentioned above, although in some instances the attacks of pain may not 
be as severe as those of a so-called true gallstone colic If the obstruction 
be incomplete, hypertrophy of the muscular coat results, and later often 
lessening of the size of the cavity , whereas, if the obstruction be complete, 
paresis of the muscular coat soon occurs, dilatation ensues, and the pain 
subsides But, as exemplified by the 216 patients aheady mentioned, gall- 
stones are absent in 15 5 pei cent of the patients who have colicky pains, 
and they are piesent in 77 7 per cent of the patients who have only non- 
coheky pains 

Furthermore, as is well known, gallstones may be passed by the bowel, 
that IS, they may ulceiate into the bowel, forming a fistula, without colicky 
pains having ever been experienced by the patient As regards the cause 
of the colic, although mechanical factors, such as traumatism, joltings, etc , 
may sometimes be the immediately provoking factor, itiesults m the great 
majority of cases from infection and consequent inflammation, that is, 
cholecystitis provokes activity by giving rise to an inflammatory exudation 
that distends the gall-bladder, which, becoming tense, contracts upon its 
contents m an effoi t to expel them, and, should a stone be present, drives 
It into the neck of the gall-bladdei and perhaps into the cystic duct 

Cases of protracted colic may be looked upon as due to long-sustained 
efforts of the gall-bladder to overcome the obstruction to the egress of its 
contents, or to slow progress of a calculus along the ducts, the consequence 
of the large size of the stone or the spiral arrangement of the Heisterian valve 
which retards progress Gallstone colic, therefore, although it is often due to 
the passage of a gallstone along the ducts, should be interpreted rather as 
evidence of acute cholecystitis (or acute exacerbation of chronic cholecystitis) 
an inteipietation sustained by the concomitant occurrence of enlargement 
and tenderness of the gall-bladder, fever, chilliness, leukocytosis, etc — the 
ordinary signs of acute cholecystitis Furthermore, as the inflammation 
subsides the stones become quiescent and the symptoms subside 

Jaundice is a common but not a necessary symptom of cholelithiasis, 
and when it occurs, may come on a variable time after the pain — a 
few hours or several days, that is, when the obstruction has reached the 
common duct It vaiies in degree and duration with the local conditions 
If the obstruction results from the traumatism and consequent catarrh due 
to the passage of a stone it may be moderate in grade and pass off within 
a week or thereabouts — as the catarrhal swelling subsides and the duct 
becomes again patulous Should the obstruction be more complete and the 
stone not be discharged, the jaundice may become quite extreme and lasting, 
but a very large stone, as laige as the distal extremity of one’s thumb, may 
be in the common duct without causing jaundice 

The jaundice of cholelithiasis is mechanical or obstructive, and may be 
Clue to (1) gallstones m the hepatic or the common bile duct, (2) spasm of 
the museulatuie or inflammatory swelling of the mucosa of the biliary ducts, 
and (3) compicssion of the common duct oi of the extrahepatic part of the 
hepatic duct by^ a large stone in the cystic duct, swollen lymph glands, 
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regional tumors, inflammatory exudations, adhesions, kinking of the ducts, 
etc We may, theiefore, speak of a lithogenous jaundice, an inflammatory 
(or infectious jaundice), and a compression jaundice — ill advised as these 
terms may be on some occasions The practical deductions to be drawn 
from the known facts are (1) That m some cases of cholelithiasis, jaundice 
IS not due to obstruction of the ducts by a stone, but lather to infection, 
inflammatory swelling of the ducts, and (2) that m many cases of chole- 
lithiasis jaundice does not occur at all, although other important and dis- 
tressing symptoms may be quite obtrusive Of 216 patients, 74 (34 2 per 
cent ) never had jaundice, 141 (65 3 per cent ) had no jaundice at the time 
of operation, whereas 121 (56 pei cent ) gave a history of attacks of jaundice 
prior to the time of operation These attacks, in some cases, antedated the 
operation many years, in some cases long periods of freedom from jaundice 
followed, m some cases there were no subsequent attacks of jaundice 
wdiatever 

The gall-bladder may or may not be enlarged and palpable Thus of 
216 patients, in 88 (40 7 per cent ) the gall-bladder w^as enlarged, in 9 
(4.1 per cent ) the gall-bladder was normal m size, m 32 (15 per cent ) the 
gall-bladder w'as small and atrophic, and m 87 (40 2 per cent ) the size of 
the gall-bladdei is not knowm 

Special consideration has been given to the diagnostic importance of the 
size of the gall-bladder since a knowdedge of wdiat is knowm as Courvoisiei ’s 
law' has become general Courvoisiei, basing his opinion upon an analysis 
of 187 cases, stated that in cases of chionic jaundice, contraction of the 
gall-bladder is suggestive of gallstones, and that dilatation of the gall- 
bladder IS suggestive of biliary obstruction caused by factois other than 
gallstones — that is, pressuie from without, most often carcinoma of the 
head of the pancreas This so-called law serves w'ell in the majority of 
cases, although as Courvoisier himself admitted, there are some notable 
exceptions to its universal applicability Unfoitunately, the case histo- 
nes undei review are not in all respects sufficiently detailed to permit a 
final statement m this particular, but it is of some interest to know' that 
m at least 40 5 per cent of 116 patients who had gallstones and jaundice, 
the gall-bladder w'as enlarged In somewhat more than one-half of these 
cases, however, the gallstones were present m the gall-bladder alone, and 
the associated jaundice w'as doubtless due to inflammatory sw'ellmg, pressure 
from w'lthout, etc Courvoisiei ’s explanation of the shrinkage of the gall- 
bladder m these cases is correct, that is, it is due to mflammatoiy thickening 
and cicatrization, the consequence of repeated infection This process 
lequires time — w'hence the condition of the gall-bladder varies early and 
late m the disease, that such cicatrization does occui is suggested by its 
presence m a number of cases in w'hich gallstones w'ere present without 
jaundice It is manifestly impossible that such a thickened and cicatrized 
gall-bladder should dilate, no matter w'hat the obstruction m the common 
duct One can conceive, however, of an acute cholecystitis or empyema 
of the gall-bladder (w'lth distention) and an acute impaction of a stone m 
the common duct (with jaundice), or of hydrops or empyema of the gall- 
bladder (with distention) and a large stone m the cystic duct compressing 
the common duct (w'lth jaundice), oi of the association of a stone in the 
common duct and carcinoma of the head of the pancreas, m w'hich event the 
gall-bladder might be dilated, or small, thickened, and atrophic or sclerosed 
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Sometimes when the gall-bladder contains several stones and its walls 
are not too tense, distinct gallstone crepitus may be elicited by palpation 
This IS especially valuable diagnostically when the symptoms aie not frank 

As aheady stated, fever is common in cholelithiasis Of 216 patients, 143 
(66 2 per cent) had fever some time during the course of the disease, 65 
(30 1 per cent ) had no fever while under obseivation, and in 8 (3 7 per cent ) 
there is no note of the piesence or absence of fever Tins fever should be 
coirectly interpreted, it is a manifestation of infection, and is not due merely 
to reflex causes, nervous pertuibations, etc , as was at one time thought It 
IS variable in its manifestations In many cases, concunently with the de- 
velopment of the gallstone colic, theie is a sudden elevation of the tempera- 
tuie, followed sometimes by an equalty sudden fall, the onset of this fever 
may oi may not be associated with chilliness oi a definite chill, in other 
cases the fever is of somewhat longer duration, and is more oi less obviously 
due to an acute cholecystitis oi an acute exacerbation of chronic chole- 
cystitis, in other cases the fever is slight and not detected unless diligently 
searched foi , perhaps it is sometimes absent — evidently cases of chronic low- 
grade infection, m other cases, especially cases of calculus in the common 
bile duct, the fever is that known as Charcot’s intermittent hepatic fever — 
peiiodic attacks of chill, fever (103 to 104°), and sweats, accompanied by 
pain III the epigastrium and the right hypochondrium, recurrence or increase 
of -jaundice, and perhaps nausea and vomiting This fever is only an aggra- 
vation of the types preiiously mentioned, all are due to biliary infections 

Obstruction of the Cystic Duct — ^The calculus is usually lodged in the begin- 
ning of the duct or in the termination of the neck of the gall-bladder The 
following conditions may ensue (1) Acute cholecystitis (catarrhal, suppura- 
tive, phlegmonous, or gangrenous) (2) Chronic dilatation of the gall- 
bladdei , a condition that follows complete obstruction to the entrance of bile 
into the gall-bladder, which soon becomes distended with mucus, at first bile- 
stained, but ultimately quite clear The gall-bladdei content is perhaps 
partly inflammatory, in the beginning at least, but in many cases the infection 
giadually subsides, wlieieas in otlieis it becomes relighted or a new infection 
and acute cholecystitis ensue (3) Clironic fibrous or atrophic cholecystitis 
— the usual sequel of hvdrops when the obstruction is not complete and the 
infection dies out The gall-bladder gradually becomes i educed m size and 
may ultimately be reduced to a mass of fibrous tissue, which usually tightly 
encircles a calculus When the gall-bladder becomes small and contracted, 
s) mptoms may be in abeyance, or they may be those of chronic cholecystitis 
with or Mithout acute exacerbations, or those of piecholecystitic adhesions, 
etc Often there is incrustation of the wall with cholesteim and other 
constituents of gallstones, theie may be diverticula which usually contain 
calculi 

Obstruction of the Common Bile Duct — There may be one or many obstruct- 
ing calculi, in the majority of cases there is only one, and this is usually in 
the loM er end of the common duct or the diverticulum of Vater, hut it may 
be in any pait of the duct, vlien there are many calculi they may extend 
througliout the common duct into the hepatic duct and its branches and into 
the cystic duct and the gall-bladder The obstruction may be complete 
or incomplete, and may or may not be associated with cholangitis TlTen 
the obstruction is complete a stone is usually tightly impacted m the com- 
mon duct, uhen the obstruction is incomplete the stone may be more or less 
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fixed, but permit the flow of bile around it, or it may circulate m the com- 
mon duct and imitate the conditions in a ball valve A calculus originally 
tightly impacted m the common auct often, m the course of time, becomes 
more or less fiee, m consequence of atrophy or ulceration of the wall of the 
duct about the stone, or of dilatation of the duct above the stone Dilata- 
tion of the ducts is a common event, it is usually cylindrical, the common 
duct not infrequently becoming as large or larger than one’s finger, the 
dilatation often extends into the interior of the liver, and may occasion 
prominence on the surface of the organ , occasionally the dilatation is saccular, 
the common duct attaining the size of an orange, small saccular dilatations 
may also occur on the surface of the liver, especially the left lobe The 
liver at first is usually somewhat enlarged from accumulation of bile, later 
atrophy of the hepatic cells ensues, and m consequence of biliary infection, 
inflammatory phenomena spread from the bile ducts to the adjacent tissue — 
cholangitis and peiicholangitis This gives rise to some new connective 
tissue, and the atrophy of the hepatic parenchyma causes a relative increase 
in the pieexistmg connective tissue, so that a condition resembling cirrhosis 
IS induced, but although a form of chronic hepatitis, this is not cirrhosis m 
an acceptable sense, and it is at best doubtful if biliary stasis can lead to 
tiue cirrhosis 

The clinical manifestations of a stone m the common duct vary, depending 
whether the obstruction is complete or incomplete and whether or not it is 
associated with infection of the ducts In the event of complete obstiuction 
without infection, permanent and lasting jaundice is produced, unattended 
by fever and other signs of local infection In the event of incomplete 
obstiuction suggestive symptoms are sometimes absent, a stone as large as 
the terminal phalanx of one’s thumb may be present for years without 
jaundice having resulted Usually, however, jaundice is present, it lasts a 
long time, and, varying with the degree of biliary obstruction, is subject to 
more or less fluctuation, vliicli is veiy chaiacteristic, and there is fever, 
periodic, intermittent, remittent, or more or less continuous, indicative of 
the concomitant biliary infection This biliary infection is piesent in prac- 
tically all cases of incomplete obstruction, it may continue foi years without 
the advent of suppuration, but suppurative cholangitis and cholecystitis may 
ensue 

Naunyn gives the following as the characteristic signs of a calculus m the 
common bile duct “The continuous or occasional presence of bile m the 
faeces, distinct variations m the intensity of the jaundice, normal size or only 
slight enlargement of the liver, absence of distention of the gall-bladder, 
enlargement of the spleen, absence of ascites, piesence of febrile disturbances, 
and duration of the jaundice for more than a year ’’ Osier has emphasized 
the importance of the follov mg signs in the diagnosis of a ball-valve calculus 
m the diverticulum of Vater (where it occuis most frequently), or in the com- 
mon bile duct “ (a) Ague-hke paroxj'sms of chill, fever, and sweating — the 
hepatic intermittent fever of Charcot, (b) jaundice of varying intensity, 
which persists for months or even years, and deepens after each paroxysm, 
and (c) at the time of the paroxysm, pain in the region of the liver with gas- 
tric disturbance Pam, ■nhich is sometimes severe and colicky, 

does not always occur There may be Aomitmg and nausea As a rule, 
there is no progressive deterioration of health In the intervals between 
the attacks the temperature is normal ’’ 
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When the calculus is situated in the diverticulum of Vater it may obstruct 
the duct of Wnsung, and should the duct of Santoiim be unable, on account 
of non-communication, to diveit the pancieatic ]Uice into the duodenum, 
accumulation of the juice and dilatation of the ducts ensue, fuithermore, 
the common infection present in these cases gradually spieads to the pan- 
creatic ducts, producing j^ancreatitis, with eaily enlargement of the organ, 
especially the head, which may become so haid as to suggest carcinoma, 
later the organ becomes conti acted and fibrosed (inteistitial pancreatitis), 
in some cases pancreatic lithiasis also ensues Mayo' states that m 2200 
operations upon the gall-bladdei and biliaiy ducts the pancieas was found 
coincidentally affected 141 times (6 1 per cent ) , since the total number of 
operations undertaken for disease of the panel eas uas only 168, it was 
found that 81 per cent of the cases were due to or accompanied by gall- 
stones In 268 operations upon the common and the hepatic ducts the 
pancieas was found diseased in IS 6 per cent , as conti asted with 4 45 per 
cent of the cases m which the gall-bladdei only was diseased ^ In the 
event of incomplete obstruction of the panel eatie duct, bile may be diveited 
into it, and lead to the pioduction of acute hemorrhagic pancreatitis, as has 
been demonstiated by ^ue and others 
Complications and Sequels of Cholelithiasis — Of the many complica- 
tions and sequels of cholelithiasis, some infectious, some purely mechanical, 
but most of them infectious and mechanical, the following are the most 
important (1) Infectious (inflammatoiy) lesions of the biliary tract and 
adjacent viscera, (2) chi onic pencholecystic adhesions, (3) biliaiy fistulce, 
and (4) intestinal obsti uction 

Infectious (Inflammatory) Lesions of the Biliary Tract and Adjacent Viscera 
— It has been pointed out that gallstones are the consequence of infective 
(low-grade) inflammation of the biliary tiact Having been formed, gall- 
stones participate in a vicious circle and seive to keep alive the infective 
inflammation to vhich they o\se theii> origin, in consequence of which and 
also on account of ceitain mechanical effects, divers inflammatory lesions 
of the biliaiy tiact and adjacent visceia ensue These comprise especially 
vaiying grades of acute and chronic, suppurative and non-suppurative, 
cholangitis and cholecystitis, piogiessing perhaps to ulceiation, gangrene, 
perfoiation, etc, to which leference has aheady been made The inflam- 
matoiy phenomena may extend to adjacent stiuctiires, and set up local peri- 
tonitis (with abscess formation) oi a more widespread peritonitis, pyle- 
phlebitis, panel eatitis, etc, oi, in consequence of the adhesions to which 
they may gi\e rise, they may seiiously compromise the functional activity 
of the gastio-intestiual tract, oi progiessing to neciosis and suppuration and 
ulceiation they may lead eventually to the foimation of fistulm 

Chronic Pencholecystic Adhesions — Adhesions aie frequently encountered 
m the upper abdomen, of 216 patients, 123 (56 6 per cent ) had adhesions 
about the gall-bladdei, 22 (10 1 pei cent) had no adhesions, and of 71 
(33 0 pel cent ) thcie is no note of the presence oi absence of adhesions 
(probaldj' none were present) These adhesions repiesent the sequels of 
past subacute and chrome, sometimes acute, inflammation of the organs of 


' Journal of the American Medical Association, 1908, 1, 1161 
Consult also Mayo Robson, Surgery, Gynecology, and Obstetrics, 1908, vi, 29, 
and Maiigeret, Cholccysto-pancr6atite, Pans, 1908 
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the upper abdomen, of which the biliary tract is the chief, whence they are 
a direct result of biliary infection 

The conditions are quite analogous to those in and about the vermiform 
appendix Should the biliary infection be acute and virulent, the bacteiia or 
their toxins penetrate the wall of the gall-bladder or the biliary ducts and 
engender a fibrinous exudation, a more or less local peritonitis In the 
event of the later development of suggestive clinical symptoms, much diag- 
nostic significance attaches to a history of such past infections In the 
subacute and chronic infections, however, the formation of adhesions goes 
on less obtrusively, often entirely latently, whence the symptoms that develop 
later are commonly misinterpreted In consequence of milder infections 
the less viiulent toxins give rise to less inflammatory phenomena — sufficient, 
however, often to lead to more or less widespread adhesions All grada- 
tions are encountered , frequently these are quite localized and very delicate 
(gall-spiders, resembling spider webs, they have been aptly called by Morris) , 
m other cases they are quite widespread and very dense 

The clinical recognition of these adhesions is sometimes a matter of 
difficulty, but it IS perhaps not impossible m the majority of cases It is 
essential, m the first place, that we recognize that many of the cases of 
so-called “stomachache,” “biliousness,” indigestion, etc, in reality have 
an anatomical basis Many of these cases are due to an unsuspeeted or 
latent gastric or duodenal ulcer, definite cholecystitis, chronic pancreatitis, 
etc , in other cases they are due to adhesions We must study attentively 
patients who complain of general ill-health, with more or less ill-defined 
gastric or epigastric symptoms Attacks of such symptoms may come on 
periodically without definite cause, they may last a few days, and cease 
quite as causelessly Now and then the attack may be ushered m with 
chilliness (rarely a definite chill), and may be attended by a little fever Ex- 
amination may reveal some tenderness in the epigastrium, perhaps a little to 
the right of the median line, toward the region of the pylorus or the gall- 
bladder, and some rigidity of the overlying muscle Deep pressure is some- 
times very painful Later, should the pylorus or the duodenum become 
obstructed, the commoner manifestations of dilatation of the stomach 
supenene Especial diagnostic importance attaches to intractability of the 
symptoms and a history of past infection of the biliary tract In the event 
of suspecting such adhesions, we must exclude other factors that may 
cause similar symptoms, remembeiing, however, that in many cases symp- 
toms supposedly due to disease of the stomach or intestine are due to disease 
of the gall-bladder or adhesions of the upper abdomen 

Biliary Fistulse — Fistulous communications between the biliary tracts 
and adjacent viscera as well as the exterior of the body frequently result 
from cholelithiasis and the associated inflammatory and ulceiative processes 
Courvoisier in a study of 499 cases found that fistulous communications had 
been established as follows between different parts of the biliary passages 
m 8, into the portal vein in 5, into the peritoneal cavity in 70, into peri- 
toneal adhesions in 49, into the retroperitoneum in 3, with the stomach in 
13, w'lth the duodenum in 83, with the jejunum m 1, with the ileum in 1, 
with the colon m 39, wnth the urinaiy tract in 7, with the pleura and lung 
in 24, and externally in 196 The external fistute appear to be dispropor- 
tionately numerous since by their very nature they command attention, 
whereas the internal fistula frequently are not detected In external fistulas 
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the opening may be near the normal situation of the gall-bladder, near the 
umbilicus (being diiected thitbci by the falciform ligament), in the right 
ihac fossa, in the thigh, etc Biliaiy gastric and intestinal fistulie are often 
unsuspected, sometimes they are fiist aevealed by the dischaige of gallstones 
with the faeces (without concomitant gallstone colic), oi by the sudden dis- 
appearance of long-standing obsti uctive jaundice, or by the onset of intes- 
tinal obstruction (gallstone ileus) Bionchobiluuy fistulie lead to cough, 
dyspnoea, and the expectoration of pus, bile, and perhaps gallstones 
Schlesinger' and Eichlei’* lecently liaA'c added to the cases and there aie noM 
47 cases on lecord, of which 28 weie due to gallstones 
intestmal Obstruction — Intestinal obstruction is a rathei lare event that 
may follow ulceration of a gallstone fiom the gall-bladder into the duod- 
enum 01 , less commonly, the colon It is doubtful if a gallstone that has 
been able to pass through the biliaiy ducts and the ampulla of Vater into 
the duodenum is large enough to obstruct the intestine, in some cases, ho^\- 
ever, a comparatnely small stone may become an csted at the ileocecal 
valve, it may set up inflammation and localized spasm of the intestine 
with consequent obsti uction, it maj' become increased in size aftei it 
reaches the intestine (enterolith), or it may become ariested m a part 
of the intestine narroved by mflammatoiy or neoplastic disease, etc 
The ratio of gallstone ileus to other forms of intestinal obstruction vanes 
between 1 to 13 (Fitz) and 1 to 45 (Barnard) Recently , Lesk^ has collected 
148 cases, of which 109 (73 5 per cent ) occurred in A\omen and 39 (26 5 
per cent ) in men Only G of the patients ^\o^e less tlian foityj'eais of age, 
most of them weic beyond fifty In 104 of Lesk’s cases the obstruction "was 
in the ilcum in 62 (59 6 pei cent ), in the jejunum in 17 (16 3 per cent ), m 
the small intestine (without definite statement) m 13 (12 5 per cent ), in the 
colon m 6 (5 7 per cent ), in the duodenum in 5 (4 8 per cent ), and in the 
rectum m 1 (1 per cent ) in 26 of the 62 cases in mIiicIi tlie obstruction 
was m the ileum it was neai the ilcocsecal vahe The diagnosis lests upon 
the adi anced age of the patient and a past history of gallstones oi other 
manifestations of biliary infection, in some cases the gallstone causing the 
obstruction and the surrounding or adjacent tissues form a palpable mass m 
which the gallstone may be distinguishable In most cases, lionevei, the 
cause of the intestinal obstruction cannot be diagnosed \\ ith certainty until 
it is seen Sometimes the obstruction is relieved spontaneously, but at 
least one-half of the patients die unless the obstruction is relieved by surgical 
procedures The operative mortality also is very high (about 45 pei cent ), 
which IS due largely to delay, but also to the advanced age of the subjects 
Diagnosis. — The diagnosis of cholelithiasis comprises the recognition 
of the gallstone colic and of the many and varied associated lesions and 
sequels Severn pain m the epigastrium or the light hypochondiium, ladiating 
around the chest or to the light scapula, accompanied by nausea and vomiting 
and enlargement and tendeiness of the gall-bladder, and followed by jaun- 
dice and the detection of a gallstone in the feces, aie characteristic of the 
passage of a gallstone, but jaundice is by no means ah\ays present and the 
other symptoms may be provoked by cholecystitis in the absence of a gall- 


2 O.US den Grenzgebietcn der Medizin und Clnrurqic, 1906, xvi, 240 

^ Ibid , 1906, XVI, 550 

^ Deutsche Zeitschnft fur Chirurgie, 1908, xcix, 47 
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stone, indeed, iMth inereasmg experience it becomes often more and more 
difficult to say whether or not gallstones are present in certain individual 
cases of obvious chronic biliary infections 

Recourse to the -r-rays is seldom of much diagnostic utility, since the 
cholesterm stones produce scaicely any shadow, usually not more than the 
adjacent liver, m the rare cases of calcium stones more shadow is cast, but 
this also IS obscured by the shadow of the liver In a few cases, however, 
the T-rays afford corroborative if not absolutely trustworthy evidence 

A diagnosis after the event is readily made m many cases, but during the 
prevalence of the severe pain, one may be unable to determine the cause of the 
patient’s suffering A few whiffs of chloroform or a hypodermic injection of 
morphine may so relieve the patient as to permit of an examination, in which 
event tenderness and perhaps enlargement of the gall-bladder may be elicited 
The severe pain of gallstone colic may be imitated by renal colic or intestinal 
colic, but m renal colic the pain is usually m the back, loin, or groin, and 
ladiates down the ureter to the testicle, which may become retracted, strang- 
ury or frequent micturition is common, the kidney is usually tender (the 
tenderness being in the loin rather than anteriorly m the region of the gall- 
bladder), and the mine subsequently contains blood and a proportionate 
amount of albumin, perhaps crystals or a calculus, and pus and epithelium 
from the pelvis of the kidney, and it does not contain bile Intestinal colic 
IS usually due to some more or less obvious cause, the pain is usually about 
the umbilicus, it radiates m different directions, remits and mteimits, and 
subsides with the removal of the exciting cause, often i\ith belching or the 
discharge of faeces or gas or mucus by the bowel, and there is no locahzed 
tenderness in the region of the gall-bladder In lead colic there is, in addi- 
tion, the history of exposure to the poison, a blue line on the gums, anaemia, 
basophilic degeneration of the erythrocytes, and perhaps other present or 
past evidences of the intoxication, such as persistent abdominal discomfort 
or pain and constipation, irast-drop, etc 

When the symptoms, especially the pain, are less acute, and do not merit 
the designation gallstone colic, difficulty may be experienced m differentia- 
ting disorders of the stomach Much assistance will be obtained by bearing 
m mind that the case of so-called chronic indigestion that is not benefited 
by several months of ell-directed therapy commonly has an anatomical 
basis Gastric or duodenal ulcer is suggested by dependence of pain upon 
taking food or its occurrence as the chyme passes into the duodenum (u hicli 
sometimes obtains also in cholelithiasis), by tenderness in the median line 
or slightly to the right, and posteriorly on the left side near the vertehne, 
hyperchlorhydria, hsematemesis, etc , and the absence of jaundice and inter- 
mittent hepatic fever, prominence of nausea and vomiting is more significant 
of cholelithiasis Pericholecystitis and peiigastric adhesions are often the 
cause of so-called chronic indigestion, and may give rise to pyloric obsti uc- 
tion and gastric dilatation 

Malignant disease of the gall-bladder usually follows cholelithiasis, hut 
so insidious, as a rule, is its onset that it is commonly not suspected until 
the ad% ent of loss of flesh and strength and the progressive development of 
cachexia In some cases of more or less apparent cholelithiasis the diag- 
nosis of carcinoma is fa^ ored by the detection of progressive nodular enlarge- 
ment of the gall-bladder, and the progress of the disease is shown in some 
cases by the occurrence of metastasis to the liver, ascites, etc In the event 
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of jaundice, its persistence unchanged suggests malignant disease of the 
ducts or panel eas, etc , although it may be due to a stone tightly impacted m 
the common duct, but there is less impaiiment of the geneial health than m 
carcinoma, in the raajoiity of cases of gallstones in the ducts, as contiasted 
with malignant disease or cataiihal cholangitis, thcie is pei iodic variation 
in the intensity of the jaundice (of much diagnostic significance) and fever 
(inteiniittent hepatic fevei) 

Prognosis — ^The prognosis, as a rule, depends more upon the associated 
conditions than upon the mere piesence of the gallstones The piognosis 
in gallstone colic is virtually that of a moie oi less acute cholecystitis, the 
outlook as regards peimanent health depends upon the chronic gall-bladdei 
infection In almost all cases of gallstone colic the acute sj^ptoms subside 
spontaneously aftei seveial houis oi sevcial days, raiely a patient may die, 
it is said from shock and caidiac failuie, occasionally i upturn of the gall- 
bladder ensues and gives use to infectious pciitomtis and a fatal issue, and 
in other cases a stone impacted in the neck of the gall-bladdci oi the cystic 
duct and the attendant infection and intcifeience vith the blood supply 
may, after the lapse of seveial days, lead to severe suppuiative, phlegmonous, 
or gangrenous cholecystitis 

A first gallstone colic is sometimes the last and the infection subsides 
Usually, however, theic arc subsequent attacks, if not of sevcie colic, of more 
or less disturbance vith digestion, and geneial impairment of healtli, due to 
the to\ic absorption, etc , some subjects pass into chronic invalidism from 
unrecognized chronic biliary infections The likelihood of continuation of 
symptoms is increased by the duration of sj'mptoms m the past, that is, those 
already ill for some time are likely to continue ill, and the lesions to pi ogress 
The detection of faceted stones in the faeces suggests that other stones are still 
undischarged, the detection of rounded oi ovoid stones in the faices, together 
with subsidence of the local symptoms, aiouscs the hope that there was but 
a single stone The occurrence of intermittent hepatic fevei, especially of 
severe ague-like paroxysms, renders the piognosis lather bad, since it shows 
active infection, which, although it may persist foi years without suppuiation, 
may nevertheless lead to sciious consequences The piognosis as to final 
recovery of health is bad in pericholecystic adhesions, fistulai, and intestinal 
obstiuction without operative inteivention 

TreatniBllt. — ^The intelligent treatment of cholelithiasis piesupposcs a 
clear conception of (1) the pathology of the disease, of its pathogenesis, 
pathological anatomy, and natural tendencies, and (2) of the means of 
treatment at our command and the objects attainable by their use To 
attempt by internal medication to dissolve a gallstone that is insoluble, to 
cause the passage through the biliaiy ducts of a gallstone when the ducts 
are impassable to a stone of its size, to attempt to cure supposed gastric 
symptoms by measures directed to the stomach when the cause of the symp- 
toms IS adhesions about the gall-bladdei, and to cause the solution of these 
adhesions when, perchance, they have been diagnosed, is as futile as it is 
irrational 

Prophylaxis ■ — A knowledge of the etiology of cholelithiasis suggests cer- 
tain measures of prophylaxis Although we may be quite unable to prevent 
the causative infection m the individual, wc may advise useful measuies 
The faet that gallstones are most common m women, m the obese, in those 
that lead a sedentary life, eat too much, are constipated, and addicted to 



844 


DISEASES OF THE ALIMENTARY TRACT 


alcohol, suggests the correction of certain ver} obMous etiological factois 
Women who have been repeatedly pregnant and have lax abdominal walls 
should vear proper supports, but women, whether they have been pregnant 
or not, should avoid tight lacing Men and women n ho lead a sedentary 
life should take properly legulated exercise, they should practise deep 
breathing (to promote the movements of the diaphragm), bathe frequently, 
be much m the open an, etc , that is, they should apply to themselves the 
general principles of hygienic living Constipation should be oveicome, and 
the diet should be such as will be presently pointed out If these measures 
do not prevent the formation of gallstones in those who have oi have had 
a biliaiy infection, they will at least promote a general well-being, tend to 
reduce the concomitant biliary infection, and peihaps obviate some of the 
seiious consequences of cholelithiasis 

When gallstones have formed, the main indications for treatment may be 
said to be (1) To cause solution of the stone or stones, (2) to cause the 
discharge of the stone or stones, and (3) to treat the complicating infection 

Solution of the Gallstones — As regards the solubility of the gallstones 
Naunyn^ states that we have to consider cholesterin, bilirubm-calcium, 
calcium carbonate, and calcium phosphate Of these, bilii ubin-calcium 
and the inorganic salts of calcium are insoluble in the bile, cholesterin, 
however, is quite soluble in the bile, and even m conditions of disease the 
bile scaicely if ever contains so much cholesterin that it cannot take more 
in solution We have, therefore, to admit the possibility of cholesterin 
stones being dissolved In fact, there is some expeiimental evidence that 
goes to prove that not only in vitio, but also in vivo, cholesterin stones may 
be dissolved Naunyn quotes Labes’ experiments of tliiity years ago, in 
which he introduced gallstones into the gall-bladder of dogs, and, killing 
the animals two months later, found that partial solution of the stones 
had occuired Bain^ also has published the results of some studies that 
show the same possibility In these experiments, however, the calculi 
were introduced into normal gall-bladders (or, as in one oi two of Bain’s 
experiments, into gall-bladders in which a cholecystitis has been artificially 
produced) The conditions are quite different m the human subject 
affected with gallstones — in which one has to deal not only with the stones, 
as such, but also vith the subacute oi chronic hthogemc catarih — the direct 
cause of the gallstone formation It is thus exceedingly doubtful whether 
spontaneous solution of gallstones ever occuis in the human subject — indeed, 
whethei it is at all possible Naunyn states that in studying one thousand 
cases of cholelithiasis he has seen trustworthy e^ idence of the solution of 
the stone in perhaps ten cases (1 per cent ) Although he does not deny 
that the solvent action of the bile may be a contributing factor, he inclines 
much more to the belief that disintegration is due to the action of bacteria, 
and for the reasons that he has found this disintegration, not in cases of 
a single stone, but in cases of numerous stones, that the process involved 
many stones, that the solution was not circumferential, as it would be 
m the event of solution in a dissolving menstruum, but was circumscribed 
at the periphery and extended deep into the calculi, and that the disin- 
tegration went hand-in-hand with the deposition in the stones of inorganic 

' Mitteilunijen aus den Grenzgebieten der Medizin und Chirurgie, 1905, xiv, 537 

^ British Medical Journal, 1905, n, 269 
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calcium (phosphates and carbonates), ceitamly due to bacterial actnity 
The reasons for the non-occurrence of solution of the stones are (1) and 
most important, the fact that on account of the presence of the stones the 
activity of the walls of the gall-bladder is compromised, it cannot empty itself 
completely, and the desirable irrigation of the gall-bladder with fresh bile 
does not occui, and (2) the fact that on account of the associated catairh of 
the biliary tiact the bile contains more cholesteiin than is normal and thus 
takes up an additional inci eased amount 

Naunyn fuithermore points out that even should it be possible to cause 
disintegration of the stones in the gall-bladdei , it is exceedingly doubtful 
how much good would be thereby accomplished — since in this event the 
residual particles of the disintegrated calculi would remain in the gall-bladder 
and form the nucleus of new calculi These are formed by the cementing 
together or incrustation of the disintegrated particles by nc^^ly precipitated 
bilirubm-calcium, the foi matron of which is fa cored bj' the persisting 
infectious inflammation of the mucous mcmbiane, which gi\cs use to a 
secretion rich in calcium 

This reasoning is well borne out by clinical expeiience, since it is exceed- 
ingly doubtful w'hether, w’lth any means at our command, we can cause 
solution of gallstones m the gall-bladdei We now' know that the thousands 
of gallstones said to have been passed b'^ the bow'cl after the administiation 
of olive oil are merely masses icsembling gallstones in outward appearances 
(saponified oleic acid) There is also no reason to bchece that olive oil, 
derivatnes of olive oil and other oils, turpentine, ether, etc, have any 
influence whatever m dissolving gallstones in the bihaiy tract 

Dischaige of the Gallstones — Gallstones ma> be discharged fiom the 
biliary tract by w'ay of the ducts, or by way of fistulse Many stones raicly 
pass through the ducts, although single stones sometimes do, large stones, if 
discharged, practically always leave the gall-bladder b> devious tracts and 
fistulie In some cases the gallstones have been entirely latent until they 
appear m the stools, in which event, if the stone is large, we must assume the 
formation of a gall-bladder-colonic fistula, since large stones, having ulcei- 
ated into the small intestine, practically always cause notew'oithy symptoms 
m their dowmw'ard passage In the event of a single stone only being pres- 
ent, the possibility of cure is thus presented, but the possibility is too i emote 
for serious consideration It is an occurience which should not be hoped foi , 
not aw'aited or sought by medical means, even w'ere such at our command, it 
cannot be considered an object of rational treatment 

Treatment of the B^l^ar^] Infection — The one worthy object is to rcstfiie 
the latency from wdiich the gallstones have been aw'akened, in other w'oi ds, 
to control the infection at the basis of gallstone activity This must also be 
the object of medicinal or internal treatment of cholecystitis in the absence 
of gallstones The infection of the biliary tract is what the physician has to 
treat The surgeon may remove the stones and also tieat the biliaiy infec- 
tion The physician, how'ever, m many cases, may lead his patient into a 
condition of virtual cure, that is, latency or sterility of the biliary tiact, but 
he must recognize his limitations, and by a judicious balancing of his abilities 
and limitations not subject his patient too long to a useless medicinal treat- 
ment when early surgical intervention may restore him to health, w'hereas 
delayed it may not only add to the miseries of a miserable existence, but 
actually hasten the final teimmation 
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The manifestations of the biliary infection calling for treatment maj be 
acute, that is, gallstone colic, oi chronic 

The 'pain of gallstone colic is usually so severe as to require the admin- 
istration of morphine, which not only rehe\es the pain (and mitigates the 
attendant shock), but, by lelaxmg the spasm of the biliary musculature 
favors the exit of bile from the tense gall-bladder and the transit of tlie calculus 
through the ducts (if it be already therein) When required, morphine 
should not be AMthheld, but more than is necessary should not be gnen 
Usually, \ gram with ^ grain of atropine or gram of nitroglyceiin 
suffices, sometimes after the lapse of fifteen to thirty minutes a second smaller 
dose may seem necessary, but m these circumstances a few^ wdiifls of chloio- 
form, or spirit of chloroform or of ether (1 dram), to which tincture of bella- 
donna (5 to 10 minims) may be added, w ill usually carry the patient through 
the painful period until the morphine has had time to act, or, and this 
is often attended with excellent results, an additional dose of atropine 
(rhr gram) may be administered hypodermically Should resort be had to 
chloroform inhalation, one should not induce complete anaesthesia m the 
hope of thus relaxing the biliary musculature and freeing the calculus 
such objects are not thus achieved 

The use of coal-tar products for the relief of the pain is ill advised, since 
not onlj" are they comparative!)' inefficacious, but they also add to the depres- 
sion of an already much depressed patient, the salicylates and olive oil 
(even w'hen tolerated) also are of no value during the acute stage, although 
olive oil by inducing vomiting seems sometimes to assist m dislodging the 
stone Sometimes also it may relieve an associated hyperchlorhydna 

In many cases relief may also be afforded by hot fomentations over the 
region of the gall-bladder and by lavage of the stomach with w'ater as hot 
as can w'ell be borne All food should be wuthheld during the continuance 
of the acute symptoms, indeed, the nausea and vomiting lead the patient 
usually to decline food Vomiting ceases w'lth the cessation of the pain, so 
that the best treatment for the vomiting is that that tends to relieve the pain 
and the lesions upon which it is founded Should the vomiting persist and 
be manifest especially by ineffectual retching, resort should be had to lavage 
if it has not been previously used, sodium bicarbonate may be added to the 
hot w'ater The hot full bath may also be lesorted to at the very beginning 
of the attack, wutli hope of excellent result In other cases the vomiting may 
be relieved by bismuth, carbolic acid, creosote, diluted hydrocyanic acid, 
cerium oxalate, sips of hot w'ater and brandy, champagne, etc In some 
cases the pain leads to extraordinary depression of the patient, wdiich if it is 
not relieved by the morphine, should be met w ith wdiisky or brandy in hot 
W'ater, or the hypodermic use of camphor 

Upon the subsidence of the pain, as w'ell as m the absence of a definite 
gallstone colic, the medical treatment of cholelithiasis is that of the chronic 
biliary infection, this is of the greatest importance in many cases, and it 
finds also a special field for service after surgical intervention By pro- 
moting the free flow of bile one may effect the discharge of infecting 
bacteria and their toxins from the biliary passages and prevent their ascent 
to the smaller ducts, and by the constant irrigation thus produced, as w'ell 
as by other measures, one may allay the inflammatory phenomena Ulti- 
mately, the biliary tract may be rendered sterile, and should the inflammatory 
phenomena subside completely a condition of latency, quiescence of the 
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gallstones, results In rare cases this latency is permanent, and the patient 
Lperiences no further complaints In most cases a low-grade chronic 
catarrh of the gall-bladdei persists, in other cases the gall-bladder readily 
atrain becomes infected, and the patient in consequence is continuously or 
intermittently ill Should gallstones be passed by the bo^^el, one must 
remember that all the gallstones hai bored by the patient aie seldom, if ever, 
thus passed, and that even were this the case, the peisisting catanh of the 
gall-bladdei is quite certain to give rise to the foimation of new stones 

The objects of medical tieatment are i eduction of infection and relief 
of congestion and inflammation, these are sought by the pursuit of meas- 
ures that tend to lessen congestion and the a^OIdance of measures 
that tend to promote it, by flushing the biliaiy tiact, and by establishing 
biliary asepsis The prophylactic measuies ahcady mentioned aie of the 
greatest service, especially e\ercise, regulation of the diet, and ovei coming 
constipation That exercise which tends to geneial musculai activity and 
promotes movements of the diaphragm is piefeiable, but it should be pre- 
scribed only after a careful study of the general bodily conditions, especially 
the cardiovascular system After parturition efforts should be made to 
restore the abdominal parietes to their normal tone, massage may render 
excellent service 

The dzet should be carefully legulated In character and amount it 
should be such as may be readily digested, and not oveitax the resources of 
the liver and promote congestion, and the time intervals between meals 
should be such as tend to frequent and tree emptying of the gall-bladdei 
Cholehthitic subjects should have a sufficient but not an excessive diet, in 
character it should be based less upon the mere piesence of gallstones than 
upon the attendant gastro-intestinal catarrh, constipation, and jaundice 
(if present) In general a mixed diet is the best, this should contain con- 
siderable and varied proteid, which is believed to piomote an abundant 
supply of bile acids and to stimulate the flow of the bile In the piesence of 
jaundice, proteids and readily digested carbohydi ates should be advised, 
and the fats should be much reduced or excluded foi a time, since they are 
ill digested m the absence of bile, but in the absence of jaundice it is un- 
necessary to prohibit fat on the mistaken apprehension that a fatty diet 
tends to increase the cholesterin in the bile Foods wdiich set up or continue 
a gastro-intestinal catairh in the individual should be avoided Naunyn 
has said that a full meal is an excellent cholagogue, so that w ith the hope 
of preventing stagnation of the bile, an additional meal may be given at 
bedtime, unless m some way contra-indicated In most cases it is amsc to 
prohibit the use of alcohol 

The utility of large amounts of w^ater, especially of alkaline mineial waters 
containing sodium salts, is unquestionable Since they have no solvent action 
on the gallstones, and do not influence the alkalinity of the bile, their bene- 
ficial effect IS probably on the associated biliary and gastio-mtestinal catairh 
Theie is some experimental evidence that these w'aters do not diiectly 
stimulate the flow" of bile, and that the excessive amount of fluid does not 
dilute the bile, but this doubtless results indirectly, the removal of biliary 
constituents from the intestine leading to renewed formation, and an 
insufficient supply of wmter tends to inspissation and stagnation of the bile 

The treatment can often be best carried out at one of the well-know"n 
spas, but equally good results may be obtained at the patient’s home, 
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although they are unlikely Of Carlsbad or similar water, from a half 
to a pint should be taken hot on an empty stomach, one half to one hour 
before brealifast, and a similar amount m the middle of the afternoon, 
in some cases, the best results follow smaller amounts a half-hour before 
each meal and on retiring at night It is wise to begin with small doses and 
gradually increase, the amount and the frequency of administration should 
be gauged by the result, particular attention being paid to free evacuation 
of the bowels The saline cathartics, magnesium or sodium phosphate, 
may be used instead of the natural waters The effect on the bowels may 
be enhanced by large injections of hot water (m some cases cold water) 

Many drugs have been advocated in the treatment of cholelithiasis fiom 
time to time, but few have withstood the test of experience Cholagogue 
properties have been ascribed to many that need not be mentioned, sali- 
cylic acid and its preparations and prepaiations of the bile itself are effica- 
cious Salicylic acid seems to augment the flow of bile by stimulating its 
production, and since it also possesses antiseptic properties and is excreted 
with the bile, it exerts a most desirable influence on the biliary infection 
No preparation is better than chemically pure salicylic acid, it may be com- 
bined with sodium bicarbonate or sodium benzoate, or the salicylates or 
other preparations of salicylic acid may be given Crowe^ recently has 
demonstrated that hexamethylenamme is excreted m the bile and the pan- 
creatic juice, directly through the wall of the gall-bladder, etc , and that, 
especially aftei single large doses (75 grains wuthm twenty-four hours), it 
appears m the bile m such amount as to exert a decided bactericidal action 
Oxgall also stimulates the secretion and outpouring of bile, and thus favors 
drainage of the biliaiy tract, it should be administered as salts of the bile 
acids, such as sodium glycocholate (10 to 15 grains daily) Ammonium 
chloiide also is sometimes extolled for its effect upon inflamed mucous 
membranes, by promoting the free flow of thin bile it may assist m the 
much desired flushing of the bihaiy tract 

Surgical Tieatment — In many cases medication is altogether ineffi- 
cacious, and resoit must be had to surgical mteivention The important 
question to decide is. When should an operation be undertaken’ The 
■writer is by no means prepared to say that the diagnosis brings ivith 
it the indication for surgical intervention The multiplicity of the patho- 
logical lesions and of the clinical manifestations, and their course uninflu- 
enced by operation, the general health of the gallstone subject, the hazard 
of an operation, and the personal inclinations of the patient often make 
us pause 

In many cases the question of early operation scarcely admits of discus- 
sion These are cases in which there is acute cholecystitis (ivith or w itliout 
cholangitis — ^jaundice), w ith evidences of severe infection, and in winch the 
symptoms and local signs, instead of abating, become moie pronounced 
these comprise cases of acute cholecystitis developing during or after an 
attack of typhoid fever, as w^ell as during the couise of pieviously latent 
or manifest cholelithiasis, cases in wffiich the diagnosis of severe suppu- 
ratne or gangrenous cholecystitis wuth perforation of the gall-bladder or 
se\ere local or generalized peritonitis, seems warranted, and in which 
impending if not actual infection of the hepatic ducts is not unlikely The 


* Johns Hopkins Hospital Bulletin, 1908, xix, 109 
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risk attending the progress of the disease in such cases is more than the 
hazaid of the operation, indeed, without operation many would unquestion- 
ably soon terminate fatally Happily, howevei, most of the acute infections 
of the biliary tract subside spontaneously or under treatment In general, 
it is much wiser that the acute manifestations should subside without oper- 
ation — which, should it be deemed desirable later, may then be undertaken 
with much more reasonable hope of ultimate success 
Immediate operation is imperative also in the event of acute intestinal 
obstruction in a cholehthitic subject, or in a person in whom adhesions 
have been suspected Opeiation, although not necessarily always immediate, 
IS indicated in all cases of persistently enlarged gall-bladder, whether the 
enlargement is due to simple hydrops, empyema, oi gallstones 
The question of when to operate in cases of gallstones that have become 
or have been active must be decided m each individual case, but one 
should bear m mind that, as a rule, it is not the many stones in the 
gall-bladder that do the most damage, but the one or two stones that 
get into the ducts, that the special risk attending operations foi gallstones 
increases with delay, and that whereas gallstones are readily removed from 
the gall-bladder, their removal from the ducts is commonly attended with 
serious difficulties and is sometimes impossible The time of election for 
operation, therefore, is before the stones have entered the ducts This is 
by no means always possible, or, indeed, desirable Thus one should not 
advise the removal of stones that are and always have been quiescent If, 
however, the gall-bladder is enlarged and the stones have given warnings 
— local discomfort and distress — operation should be undertaken Nor 
would the writer insist upon operation after a single short successful gall- 
stone colic (so-called), but he would by no means be averse to it TSvo, 
certainly three, attacks should be looked upon as a positive indication for 
operative intervention In the event of hesitation on the part of the patient, 
the pathological changes and the likely couise of the disease should be 
explained, and he should be required to make the decision for or against 
operation and assume the responsibility 
In impaction of a gallstone with chronic jaundice, operation is called for, 
personal conviction is for early lather than delayed intervention The risk 
of gallstone operations is the risk of delay, since with delay seiious infec- 
tions of the biliary tract supervene, the tendency to pronounced hemorrhage 
increases with the persistence of the jaundice, the general nutrition of the 
patient fails, he becomes less able to withstand the vicissitudes of the opei- 
ation, and stagnation of the bile leads to dilatation of the ducts and seriously 
compiomises the functional activity of the liver cells The decision as to the 
time of operation must be made for each individual patient, but there 
scaicely seems any advantage attending a delay beyond one or two weeks, 
and this, too, m full knowledge of the fact that some patients have recovered 
without operation after a much longer period Finally, operation is indicated 
m those obscure cases in which with reasonable certainty the presence of 
pencholecystic, perigastric, or periduodenal adhesions may be surmised 
In each of the foregoing classes of cases operative measures attain that 
which is impossible of attainment, or attainable only with difficulty by 
medicinal measures whence surgical measures find their justification 
I hey find additional justification in the fact that early intervention tends 
to prevent the development of certain complications and sequels An 
VOL V —54 
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operation, howe^er, should not be lightly undertaken in persons suffer- 
ing with disorders of nutrition, or in those with faulty kidneys, etc, the 
nsk attending the operation is too great and the recuperative pover of 
the patient too much reduced to expect from operation a great deal more 
than can probably be attained by ell-directed medicinal, hygienic, and 
dietetic treatment, aside from the fact that in the one instance the patient 
will remain alive although indisposed, labile in the other he may be much 
longer dead Finally, the fact that the operative results are not always 
vhat were hoped for is not in itself a contra-mdication to operation, on the 
contrary, these untoiAard results are often attributable rather to the lact that 
m many long-delayed cases the anatomical lesions are such as to be almost 
if not quite irremediable by any and all means at our command 


CARCINOMA OF THE GALL-BLADDER AND BILIARY DUCTS 

Carcinoma of the gall-bladder and biliary ducts may be primary or 
secondary The secondary cases are of compaiative rarity and of little 
clinical importance, usually the lesions constitute a subordinate part of a 
general carcinomatosis The metastases in the gall-bladder consist of 
nodules of varying size, rarely of a more diffuse infiltidtion on or just beneath 
the peritoneum, the mucosa is seldom involved The biliary ducts are much 
less rarely implicated, although occasionally invaded from without in cai- 
emoma of the pancreas, stomach, etc These secondary grov ths form usu- 
ally only an insignificant part of the geneial metastasis, and can scarcely 
be recognized clinically, unless the irregular, nodular enlargement of the 
gall-bladder becomes conspicuous, or the cystic or common bile duct becomes 
obstructed, m the first of these two events hydrops of the gall-bladder may 
ensue, and in the other, chronic jaundice, which only with difficulty can be 
distinguished from other types of chronic jaundice 

Primary carcinoma of the gall-bladder and the biliary ducts is a toleiably 
frequent disorder — three to four times as common m the gall-bladder as in 
the biliary ducts At the necropsy it is often difficult to determine definitely 
where the lesion began, but it seems desirable to exclude from the cases 
of primary carcinoma of the biliary ducts those m wdiich the nen-gronth 
developed from the fine intrahepatic ducts, these are virtually cases of carci- 
noma of the liver When the extrahepatic ducts aie involved, the disease 
may spread along the ducts and involve the gall-bladder, the pancreas, the 
omentum, etc , or primary disease in any of these structures may spread to 
the ducts Thus caicinoma of the gall-bladder and of the eystic duct is 
virtually one disease, although sometimes it may be differentiated, carcinoma 
of the gall-bladder and of the pancreas may spread to the biliary ducts, 
and vice ^ersa, carcinoma of the gastrohepatic omentum may originate in 
the biliary ducts, and m some cases so widespread is the nen -growth and so 
dense and cicatricial the adhesions that carcinoma, if at all suspected, can 
only With the greatest difficulty be referred to its true point of origin In some 
cases the condition is thought to be inflammatory, and only a microscopic 
examination will disclose its real nature With care, however, most cases 
can be correctly interpreted Rare cases of sarcoma of the gall-bladder and 
biliary ducts have been described, but they are only of pathological interest, 
clinically they cannot be distinguished from carcinoma 
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Etiology — Piimaii/ caicinoma of the gall-bladdei is a fairly common 
disease In 1889 Musser‘ collected 100 cases , in 1901 Futterer^ collected 268 
cases The disease is much more common in women than in men, m 
Musser’s cases there were 75 females to 23 males (3 to 1), in Futterer s, 
204 females to 52 males (4 to 1) It is especially prevalent in advanced life, 
the average age in Futterer’s cases was fifty-eight years An important 
etiological question is the interpretation of the relationship between car- 
cinoma of the gall-bladder and cholelithiasis Frequently they are asso- 
ciated in 69 per cent of the cases (Musser), in 78 per cent (Futterer), in 
81 per cent (Winton), in 85 per cent (Zenker), m 91 per cent (Courvoisier), 
in 95 per cent (Siegert), and in 100 per cent (Janowski) Rolleston, from 
a study of many statistics, estimates that carcinoma of the gall-bladder occurs 
in from 4 to 14 per cent of cases of cholelithiasis At 262 operations on the 
gall-bladder and biliary ducts done by Dr Denver at the German Hospital, 
Philadelphia, carcinoma v as found in 6, of v Inch 5 had also gallstones 
Carcinoma of the exti ahepatie biliary ducts has been attentive!}^ studied 
by Rolleston, who has collected 80 cases Of 75 of these, 44 (58 7 per 
cent ) occurred in males and 31 (41 3 per cent ) in females In 52 (71 per 
cent) of 73 cases the patient ^^as beyond fifty years of age, extremes of 
age were eighty-one (a woman) and twenty-nine years (a man) In con- 
trast w'lth carcinoma of the gall-bladder, gallstones are much less frequently 
associated with carcinoma of the biliary ducts, in 62 of Rolleston’s cases, 
gallstones w'ere absent in 39 (63 per cent ) and present in 23 (37 per cent ) 
Camnoma of the ampulla of Vater (choledochopancreatic duct) also has 
been studied by Rolleston, who has collected 16 cases, of these, 13 were in 
males and 3 in females, the aveiage age was 55 6 yeais in both sexes, the 
extremes being thirty-four and eighty-one years Since gallstones weie 
present in only 2 of the 16 cases, it is likely, as Rolleston maintains, that there 
IS no relationship betw^een gallstones and caicinoma of the ampulla of Vater 
Pathology. — Caicinoma of the gall-bladdei most commonly involves the 
fundus, wdiich is said to be due to the fact that, being the most dependent 
pait, the fundus is especially subject to irritation by a gallstone, second in 
point of fiequency of growdh is the neck of the gall-bladder or the beginning 
of the cj^stic duct — attributed to the attrition ot impacted gallstones, third, 
the growth may be situated anywdiere in the gall-bladder or involve the entile 
organ In 45 of Futterer’s cases the grow'th w^as situated at the fundus 
in 17, at the neck in 13, on the posteiior w'all in 8, and on the anterior w'all 
in 7 Tw^o types of giow^th may be distinguished that wdiich projects 
into the lumen, a villous or cauliflow^er-like grow-th, and is believed by some 
to originate as a papilloma, and that which infiltrates the W'all of the gall- 
bladder, and IS believed by some to oiiginate as an adenoma In reality 
the twm vaiieties cannot be difterentiated , the one growth may exhibit ap- 
pearances significant of both types of growdh In the early stages the growdh 
lb more or less circumscribed, but as the disorder advances, infiltration 
usually becomes more marked and gives rise to irregular nodular enlarge- 
ment of the gall-bladder In other cases, especially when the growth begins 
at or near the cystic-duct extremity, the outlet of the gall-bladder becomes 
obstructed, and the gall-bladder becomes distended wuth fluid, forming a 

* Boston Medical and Surgical Journal, 1889, cxxi, 525, 653, 581 
Ueber die Aetiologie des Carcinoms, 1901 
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tense, pear-sliaped tumor Witli the progress of the disease, more or less 
extensive infiltration of the gall-bladder usually ensues, in some cases it may 
be represented by a mass of variably dense and softened tissue, m which 
the identity of the gall-bladder maj' have become completely lost, in some 
cases its lumen can be determined only by the presence of one or more gall- 
stones, in some cases colloid degeneiation is encountered Extension to 
the liver ensues in more than 50 per cent of the cases, from direct growth 
into the adjacent liver, or by extension along the biliary ducts, by way of 
the lymphatics in the wall, or through the lumen of the ducts Adhesions 
between the carcinomatous gall-bladder and adjacent organs are common 
When the pylorus or the upper part of the duodenum is involved, the 
condition is virtually that of pyloric obstruction, and may simulate car- 
cinoma of the stomach When the colon is involved, intestinal obstruc- 
tion may be caused In rare cases the gall-bladder peilorates into the 
colon, less raiely a fistulous communication may be established with the 
duodenum, the stomach, or the exterior by way of the abdominal wall 

Microscopically, carcinoma of the gall-bladder may present the appear- 
ances of cylindrical- or cuboidal-cell carcinoma, and it has been suggested 
that one type originates fiom the surface epithelium, the other from the 
deeper cells lining the mucous glands, the distinction cannot always be 
maintained, since transitions from one to the othei type occur in the same 
growth The designation glandular carcinoma sufficiently well describes 
almost all the tumors Retrograde changes sometimes occur A few cases 
of the so-called squamous carcinoma have been desciibed 

In the 80 cases of carcinoma of the hdiarij ducts collected by Rolleston the 
situation of the growth was as follows In the common bile duct, 33 (lower 
end 21, midpart 11) , at the junction of the common bile duct, cystic duct, and 
common hepatic duct, 25, m the common hepatic duct, 18, m the right 
or left hepatic ducts, 3 (the last two classes constitute the so-called juxta- 
hepatic cases), in the cystic duct, 1, and in the cystic duct and the lower 
end of the bile duct, 1 Usually the growth mfiltiates the wall of the duct 
and forms a firm annular stiicture, occasionally it extends in the wall of the 
ducts for a considerable extent, and transforms them into thick rigid tubes, 
in some instances the growth projects considerably into the lumen, and 
produces obstruction rather than annular stricture Complete biliary 
obstruction is produced during life, due, m part, probably, to added mus- 
cular spasm, since after death the stricture does not always appear to be 
absolutely impervious 

Above the growth the biliaiy ducts are dilated, sometimes to such an 
extreme degree as to allow a finger or a thumb to be introduced When the 
growth IS m the common bile duct the gall-bladder is distended, except it 
be bound down and retracted on itself in consequence of former cholelithia- 
sis, when the growth is m the common hepatic duct, the gall-bladder is 
nearly always small, except m the rare instances m which it may be distended 
with mucus from concomitant obstruction of the cystic duct, or may be 
occupied by a number of gallstones, wdien the growth is situated at the 
junction of the cystic, hepatic, and common bile ducts, the gall-bladder, 
as a rule, is not enlarged, but from irregularities and variations m the degree 
of obstruction to the different ducts, corresponding differences m the condi- 
tion of the gall-bladder are met with 

The liver, m addition to dilatation of the biliary ducts, reveals atrophy 
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of the parenchymatous cells, focal necrosis, relative increase m the con- 
nective tissue, and m the event of chronic infection of the biliaiy ducts 
pericholangitic fibrosis, but no true cirrhosis, suppurative lesions may follow 
acute infections Usually the growth does not invade adjacent tissues or 
organs, but it may grow into the pancreas, liver, or portal vein (and cause 
poital thrombosis) Metastases are uncommon, largely because of speedy 
death, they are most common in the liver (11 of 52 of Rolleston’s cases), 
but they occur also in the regional lymphatic glands, the peritoneum (causing 
ascites), etc Hemorrhage occasionally occurs, it may be due to so-called 
cholsemia, erosion of a vessel, or hemorrhagic pancreatitis 

Caicinoma of the ampulla of Voter (choledochopancreatic duct) should be 
distinguished from carcinoma of the termination of the common bile duct, 
of the termination of Wirsung’s duct, and of the duodenal surface of the 
biliary capillaries It begins, according to Rollestion, “as a thickening 
of the mucous membrane of the ampulla and infiltrates its muscular w all 
It may form a villous or polypoid grow th, and may then project through the 
orifice of the biliary papilla, which is dilated or ulcerated, into the duo- 
denum ” The growth tends to obstruct the orifice of Wirsung’s duct and 
thus to produce dilatation of the intiapancreatic ducts and chronic inter- 
stitial pancreatitis, the same result may ensue upon extension to the oiifice 
of Wirsung’s duct of carcinoma of the low’er end of the common bile duct 
Secondary infection may result m suppurative cholangitis Microscopically 
the grow'th is practically alw'ays a cylindrical-cell carcinoma (Rolleston) 

Symptoms — The onset of the symptoms referable to carcinoma of the 
gall-bladder may or may not be preceded by symptoms due to associated 
disease — cholecystitis and cholelithiasis Some patients complain for y^ears 
of what IS commonly called dyspepsia, but which careful inquiiy wmuld show' 
to be m reality chronic cholecystitis with perhaps pencholecystic adhesions, 
in other cases there is a more or less clear history' of antecedent gallstones 
There may have been many and recent attacks of obvious colic (wnth or 
without jaundice), or there may have been few', perhaps only one, remote 
and ill-defined attacks, that is, as perhaps occurs m most cases, the gall- 
stones have remained latent, quiescent in the gall-bladder 

The onset of the symptoms referable to the carcinoma is insidious, and 
usually the disorder makes considerable progress before its true nature is 
suspected The patient, usually an elderly woman, complains of ill-defined 
gastric symptoms, associated with more or less severe, sometimes colicky 
pain These are usually ascribed to dietetic indiscretions, m some cases, 
liow'ever, the pain is so severe and perhaps referred to the right of the 
median line, and some local tenderness is found on examination, that the 
symptoms are put dow'n to cholecystitis or cholelithiasis The attack sub- 
sides, perhaps it recurs, the patient is thought to be the subject of chole- 
lithiasis, and, indeed, in most cases, for some time the sy'mptoms may be 
quite indistinguishable from cholelithiasis, or cholecystitis w'lth perichole- 
cystic adhesions 

Soon, however, the gall-bladder enlarges, jaundice supervenes, or the 
general health becomes impaired An obvious palpable and often visible 
enlargement of the gall-bladder develops m more than one-half of the cases, 
in itself it IS not significant of carcinoma, since it resembles that due to chole- 
lithiasis or obstruction of the cj'stic duct, m advanced stages, how'ever, it 
may become quite irregular and nodular, whereupon it is much more sig- 
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nificant of new-growth Usually it reveals its attacliment to tlie Iner by 
moving with it during the phases of respiration and showing no intervening 
area of tympany, sometimes it is fixed to the abdominal wall by adhesions^ 
and it may be quite tender In some cases the tumor is the first obtrusive 
evidence of the disease, all symptoms being m abeyance until the enlarged 
gall-bladder discloses itself Sooner or later, in most cases, the liver becomes 
involved (whereupon the symptoms become those of carcinoma of the liver), 
or the growth may extend to other adjacent tissues or organs or give rise to 
metastasis to the regional and other lymphatic glands 

Jaundice occurs m three-fourths or more of the cases (69 per cent , Musser, 
86 per cent , Meurner), but it is not always due to the same cause Rarely 
it may result from duodenal catarrh or catarihal cholangitis, last a short 
time, and subside, oi it may be due to a gallstone in the common biliary 
duct, when it is likely to be intermittent and peihaps accompanied by inter- 
mittent fever, usually, howevei, it is due to extension of the new-growth into 
the biliary ducts, or to piessure from without on the extrahepatic biliary 
ducts by secondary deposits, the jaundice m this event is progressive, soon 
becoming very deep, and it is permanent Upon the development of the 
jaundice the liver becomes uniformly enlarged, and presents a smooth sur- 
face, aside from the more local and irregular or nodular enlargement due to 
the new-growth 

With the progress of the disease the general health becomes impaiied, 
this may be the first notewoithy evidence of its malignant nature Tlie 
patient gradually loses weight and stiength, becomes ana?mie, and presents 
the manifestations of cachexia Dyspeptic symptoms develop, or become 
aggravated, m which event they may be due not only to the original 
cholecystitis or cholelithiasis, but also to an associated pyloric obstiuction 
Occasionally the carcinoma may invade the colon, giving rise to obsti no- 
tion, or to a cholecystocolonic fistula, whence more or less serious infection 
of the gall-bladder may ensue In other cases the gall-bladdei forms 
adhesions with the peritoneum, and ultimately peihaps perforates thereinto, 
giving rise to a localized oi more generalized peiitonitis Ascites occurs in 
about one-fourth of the cases, and is due most commonly to associated 
perihepatitis or peritonitis, rarely it may be due to obstruction of the portal 
circulation m consequence of extension of the original giowth or of second- 
aiily involved glands in the portal fissure CEdema of the legs is not uncom- 
mon in the late stages, usually it is due to cardiac debility, less commonly 
to pressuie on or thrombosis of the inferior vena cava Ultimately in the 
cases attended by jaundice the patient develops a condition attributed to 
hepatic insufficiency (hepatic toxiemia, cholsemia) , he becomes drowsy and 
gradually passes into a semicomatose state, the breathing becomes super- 
ficial, the pulse slow, and the temperature perhaps elevated, submucous and 
subcutaneous hemorrhages occur, and in progressing asthenia, delirium, and 
coma the patient dies In the absence of jaundice, the patient generally 
dies of asthenia The disorder may run a fatal course within six months 

The symptoms of cmcinoma of the extrahepatic hiliaiy dvcts are usually 
insidious Theie may be antecedent dyspeptic symptoms of variable dura- 
tion, and ill-defined complaints of disturbance of the general health Jaun- 
dice IS usually the first noteworthy symptom, m most Cases it develops 
gradually, occasionally rather suddenly, imitating catarrhal cholangitis or a 
gallstone arrested m the common duct The jaundice is progressive and 
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permanent, it soon becomes extreme, and biliary coloring matter disappears 
liom the stools and appears in the urine Pam in the right hypochondnum 
or the epigastrium is quite common, and is usually dull in character, some- 
times it IS severe, suggesting gallstone colic, but it is more likely due to 
spasmodic contraction of the gall-bladder against an obstruction Obstruc- 
tion to the flow of bile results in enlargement of the gall-bladdei, which is 
palpable in one-half or more of the cases as a smooth pear-shaped swelling 
The liver also is sometimes uniformly enlarged, but rarely notably so Metas- 
tasis occurs m about one-half of the cases, but the nodules are usually small 
and not palpable dm mg life — laigely on account of the rapid course of the 
disease (five to six months) Should metastasis occur, it may lead to ascites 
Infection of the biliaiy duets and suppurative cholangitis may ensue The 
geneial health soon becomes impaired, the patient loses strength and flesh, 
becomes aniemic and cachectic, and dies from exhaustion in delirium or 
coma The symptoms of camnoma of the ampulla of V atei are practically 
identical with those of carcinoma of the common bile duct 

Diagnosis — Carcinoma of the gall-bladder is suggested by a history 
of ill-defined dyspeptic symptoms, perhaps interrupted by definite signs 
attiibutable to cholelithiasis or cholecystitis, pain m the right hypochon- 
drium, -jaundice, haid, nodular, and progressive enlaigement of the gall- 
bladder, and gradual loss of flesh and strength Attention to the sequence 
and grouping of the symptoms would probably permit of the diagnosis before 
the onset of jaundice, which is not a phenomenon of carcinoma of the gall- 
bladder itself, but of extension of the disease, but in the great majority of 
cases, jaundice supervenes before the patient is thought to be seriously ill 
Carcinoma of the biliary ducts is suggested by insidious but persistent and 
progressive jaundice, smooth, uniform enlargement of the gall-bladder, loss 
of flesh and strength, m a patient about or over fifty yeais of age, without 
determinable cause of jaundice 

Carcinoma of the gall-bladder and biliary ducts is simulated by a number 
of other conditions, such as chronic cholecystitis and cholelithiasis, carcinoma 
and other tumors of adjacent organs Chronic cholecystitis and cholelithiasis 
are, in most cases, antecedent to caicinoma of the gall-bladder, so that it is 
extremely difficult if not impossible, in most cases, to say when the new-growth 
begins The diagnosis is favored by the detection of progressive nodular 
enlargement of the gall-bladdei , but m many cases the carcinoma develops 
when the chronic inflammatoiy process has lasted a long time and caused 
much thickening and many adhesions to adjacent viscera, so that should the 
gronth not attain at least moderate dimensions, no especially noteworthy 
enlaigement of the gall-bladder becomes apparent The diagnosis in these 
cases awaits the development of cachexia, or of metastasis, especially to the 
liver Obviously then the diagnosis is often impossible until the disease has 
progressed so far as to be hopeless, sometimes it cannot be made with cer- 
tainty even at operation 

In the early stages, carcinoma of the gall-bladder may sometimes be dis- 
tinguished from carcinoma of the liver, by the absence of jaundice, due to 
limitation of the new-growth to the gall-bladder, but in the more advanced 
stages, when the disease is more widespread and involves the liver more or 
less extensively, the diagnosis may be quite impossible, although a history 
of antecedent cholelithiasis or cholecystitis, and the early development of 
a tumor in the region of the gall-bladder without jaundice, suggests that the 
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primary growth originated in the gall-bkddei , ivhile antecedent gastric, 
intestinal, genital, etc , symptoms, the presence of jaundice, and the earlv 
absence of a tumoi in the region of the gall-bladder suggest that the 
liver rather than the gall-bladder was originally involved 

Carcinoma of the head of the pancreas, causing jaundice, can scarcely, if 
ever, be distinguished from carcinoma of the biliary ducts, aside fiom the 
tact that carcinoma of the head of the panel eas is much the moie common, 
the pam is more likely to be epigastric than hypochondiiac, a tumoi deep in 
the epigastrium (close to the vertebise) may sometimes be felt 

In the early stages, carcinoma of the gall-bladder and of the biliary ducts 
may sometimes be distinguished by the absence of jaundice and the presence 
of an enlarged and nodular gall-bladder, and the early presence of jaundice 
and a smooth and uniform enlargement of the gall-bladdei Latei, vhen 
jaundice occurs in carcinoma of the gall-bladdei, the jaundice being due 
to extension to the ducts or pressure by enlaiged glands on the ducts, the 
differences are as slight anatomically as they are clinically 

Carcinoma of the ampulla of Vater closely resembles carcinoma of the 
biliary ducts Rolleston states that the diagnosis may be regaided as veiy 
difficult or impossible, but that there are a few points of difference m car- 
cinoma of the ampulla (1) jaundice is said to be often intermittent, the 
faeces becoming bile-stained, and the icteiic tint of the skin diminishing or 
even passing off m the earlier stages when the obstiuction is possibly valvulai, 
or partly due to spasm of the ducts set up by the irritation of the growth 
Confusion is apt to arise between carcinoma of the ampulla and carcinoma 
of the duodenal surface of the papilla, m wdneb jaundice is by no means 
constant, (2) intermittent hepatic fever and suppurative cholangitis are 
apt to occur, (3) diarrhoea is more often seen than in caicinoma of the 
ducts, in wffiich constipation is the lule, attacks of diarrhoea may alteinate 
with periods of obstinate constipation (Rolleston) 

Prognosis — Carcinoma of the gall-bladder and the biliary ducts is 
necessarily fatal, unless it can be removed by surgical intervention Under 
non-surgical treatment patients seldom live more than si\ months from the 
onset of serious symptoms The mortality is high also under surgical treat- 
ment, many patiOnts succumbing to the operation itself, or to postoperative 
hemorrhage, in others operated upon late, the growth is too extensive to be 
removed, in others recurrences ensue several months after operation, or a 
fistula persists, and may lead to serious drains on the system and exhaustion 
Treatment — The treatment is essentially surgical Since there is no 
knowm means of cure at the hands of the physician, his energies should 
be directed tow^ard making an early diagnosis and urging surgical inter- 
vention Even the suspicion of malignant disease is an indication for 
operation, the hazard of the operation is less than the risks attendant upon 
delay Since carcinomas occur in from 4 to 14 per cent of cholelithitic 
subjects, and m a highei percentage of those wnth active manifestations, 
the operative treatment of cholelithiasis naturally tends to reduce the inci- 
dence of carcinoma of the gall-bladder, it is a prophylactic measure Aside 
from the removal of the growth, a fistula may be established betw^een the 
gall-bladder and the intestine in cases of carcinoma of the common duct or 
of the ampulla of Vater, and perhaps temporarily add to the patient’s com- 
fort Aside from operation, the physician’s efforts are limited to relieving 
distress and promoting the comfoit of the patient 
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carcinoma of stomach, 242 
Adenocarcinoma of stomach, 226 
Adenoma of intestines, 485 
of liver, 801 , 

of pancreas, 677 
Aerophagia, 341 
Aglossia, 61 
Agusia, 43 

Albuminuria m congestion of liver, 727 
in carcinoma ol stomach, 232 
m cholera nostras, 376 
m haimatemesis, 320 
m tuberculosis of peritoneum, 572 
Albumosuria m appendicitis, 418 
Alcohol, acute non-suppuiatne hepatitis 
and, 743 

carcinoma of stomach and, 223 
portal cirrhosis and, 760 
Alcoholism, acute yellow atrophv of Iner 
and, 719 

chronic interstitial pancreatitis and, 
652 

fatty In er and, 713 
tuberculosis of peritoneum and, 568 
Allantois, cysts of, 590 
Allotriophagia, 135 
Alom test for “occult bleeding,” 194 
Amaurosis m hiematemesis, 320 
Amoebse in abscess of liver, 754 
m carcinoma of stomach, 239 
Ampulla of Vater, carcinoma of, diagno- 
sis of, 856 
etiology of, 851 
pathology of, 853 
symptoms of, 855 
treatment of, 856 

Amyloid degeneration, intestinal hemor- 
ihage and, 350 

of Iner, 714 (See Ln er, amvloid 
diagnosis of, from conges- 
tion, 734 I 

disease of intestines 439 

diagnosis of, fiom tubercu- 
losis, 437 
tumors of tongue, 67 
Am\lopsm, 330 

Anaciditv, 156 See Achylia gastrica 
Anadenia ventricuh, 271 
Anamia m carcinoma of stomach, 232 
in chronic dilatation of stomach, 290 
enteritis, 379 

diagnosis of, from portal cirrhosis, 
782 

m duodenal ulcer, 391 
fatty liver and, 713 
gastric ulcer and, 180, 188 
treatment of, 214 
intestinal hemorrhage and, 350 
ulcers and, 398 
in lead colic, 349 

pernicious, diagnosis of, from carci- 
noma of stomach, 242 


Anaemia, splenic, diagnosis of, from portal 
cirrhosis, 781 
portal cirrhosis and, 760 
Anesthesia of oesophagus, 86 
Aneurism of abdominal aorta, diagnosis 
of, from caicinoma of stomach, 241 
abdominal, diagnosis of, from acute 
peritonitis, 533 
h craoperitoneum and, 512 
of hepatic artery, 702 
ruptured, diagnosis of, from acute 
pancreatitis, 644 
Angina, Ludvig’s, 75 

pectoris, diagnosis of, from pneuma- 
tosis, 154 
Angioehohtis, 815 
Angioma of lips, 45 
of liver, 801 
of peritoneum, 582 
I Angioneurotic oedema of mouth, 53 
I Angiosarcoma, hemoperitoneiim and, 512 
Anomalies of biliary ducts, 802 
of gall-bladder, 802 
Anorexia in chronic gastritis, 272 
m cirrhosis of stomach, 316 
in congenital pjdoric stenosis, 306 
nervosa, 163 

abdomen m, 164 
appetite in, 163 
definition of, 163 
diagnosis of, 164 
etiology of, 163 
inanition in, 164 
symptoms of, 163 
treatment of, 164 
Antipenstalsis, 328 
pathological, 329 

Aorta, aneurism of, diagnosis of, from 
cysts of pancreas, 674 
Aphthous stomatitis, 46 Sec Stomatitis, 
aphthous 

Apoplexy, pancreatic, 634 
Appendicitis, 400 

abdominal distention in, 418 
abscess of liver and, 747 
abscesses and, 410, 421 
age in, 404 
albumosuria in, 418 
bacteriology of, 407 
catarrhal, 408, 420 
chills in, 412, 416 
cholelithiasis and, 828 
chronic, 411, 421 

localized peritonitis and, 560 
relapsing, 422 
treatment of, 432 
constipation in, 412, 415 
definition of, 400 
diagnosis of, 422 
abscess in, 423 

of character and stage of, 423 

differential, 424 

from acute cholecystitis, 824 
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Appendicitis, diagnosis of, from acute 
colitis, 425 
gastritis, 424 

intestinal obstruction, 425 
pancreatitisi, 426 
peritonitis, 426, 427 
pyelitis, 427 
from biliarv colic, 427 
from cholelithiasis, 427 
from cholera nostras, 376 
from diseases of gall-bladder, 
426 

from duodenal ulcer, 393, 426 
from gastric ulcer, 426 
from intestinal colic, 348, 424 
from malarial fever, 426 
from mo\ able kidney, 427 
from nephrolithiasis, 427 
from nervous mimicry of ap- 
pendicitis, 428 
from oophoritis, 428 
from ovarian neuralgia, 428 
from pneumonia, 426 
from salpingitis, 428 
from tuberculous peritonitis, 427 
from typhoid fever, 425 
digestive disturbances m, 405 
etiology of, 404 
local, 405 

faecal concretions and, 406 

fever in, 412, 415 

foreign bodies and, 406 

heredity in, 405 

hyperalgesia in, 413 

mdicanuna in, 418 

leukocytosis in, 416 

limited to interior of ^pendix, 420 

lymphoid tissue of, influence of, 407 

nausea in, 412, 414 

nephroptosis and, 611 

occupation in, 404 

onset of, 412 

pain in, 412 

pathology of, 407 

peritonitis and, 410, 411, 418 

prognosis of, 428 

pulse in, 416 

pyemia in, 419 

pyoemic abscess of liver and, 411 
race m, 404 
rigors in, 412 

septic thrombosis and, 411 
septicaemia m, 419 
sex m, 404 
signs of, 416 

subphrenic abscesses in, 419, 545 
symptoms of, 412 
reflex, 414 
treatment of, 430 
tumor m, 417 
urine in, 418 
varieties of, clinical, 419 
a omiting in, 415 
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Appendicitis with involvement of sur- 
rounding structures, 421 
of w hole thickness of organ, 420 
Appendicular colic, 346, 420 
Appendix, abscess of, subphrenic pneumo- 
thorax and, 557 
actinomycosis of, 433 
anatomy of, 401 
arteries of, 403 
carcinoma of, primarj , 434 
secondary, 434 
circulation of, 403 
coats of, 402 
contents of, 409 
cystic distention of, 433 
diseases of, acute peritonitis and, 516 
empjema of, 409 
epiploica, abscess of, 475 
gangrene of, 410 

inflammation of, 400 See Appendi- 
citis 

lymphatics of, 404 
mesentery of, 402 
mucocele of, 433 
m^oma of, 433 
myxoma of, 433 
necrosis of, 410 
nerves of, 404 
obliteration of, 412 
palpation of, 417 
polyps of, 433 
sarcoma of, 434 
shape of, 402 
si7e of, 402 
tuberculosis of, 432 
tumors of, 433 
valve of Gerlach, 403 
veins of, 404 
Aptyahsm, 69 

Arteiial spasm, gastrie ulcer and, 183 
Arteries, mesenteric, embolism of, 487 
thrombosis of, 487 

Arteriosclerosis, chronic interstitial pan- 
creatitis and, 652 
perihepatitis and, 738, 741 
peritonitis and 563 
gastric ulcer and, 180, 207 
of hepatic artery, 702 
of intestines, 490 

Artery, hepatic, diseases of, 701 See 
Hepatic artery, diseases of 
Arthracotic cirrhosis of In er, 785 
Ascites, 498 

abdomen in, 504 
in acute perihepatitis, 736 

yellow' atrophy of In er, 723 
backw'ard pressure and, 499 
bacteriology of, 502 
in carcinoma of gall-bladder, 854 
of liyer, 797 
of pancreas, 678, 680 
of stomach, 228 
cells in, 502, 508 
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Ascites in chronic perihepatitis, 741 
peritonitis and, 498, 564, 566 
cli 5 ’liform, 503 
chylous, 502 

cirrhosis of liver and, 499 
of stomach and, 317 
cysts and, 500 

of pancreas and, 672 
definition of, 498 
diagnosis of, 506 
as to cause, 507 
etiology of, 498 
exudates m, 501 
fatt}"^, 503 
fluid in, 501, 508 
in hajmochromatosis, 783 
in hepatoptosis, 612 
hydatid C 3 'sts and, 500 
lactescent, 504 

lardaceous disease of In er and, 500 
in leuksemic infiltration ot Iner, 717 
milkj^ 504 
muscles in, 501, 505 
non-fatty, 504 
nutmeg liver and, 499 
pain in, 506 
palpation in, 505 
in passive congestion of In er, 733 
pathology of, 501 
percussion m, 505 
peritonitis and, 500 
m portal cirrhosis, 776 
fluid in, 782 
prognosis of, 509 
renal dropsy and, 500 
results of, 506 
signs of, 504 
skin in, 501, 505 
syphilis of liver and, 500 
thrombosis of portal xein and, 500, 
707 

transudates in, 501 
treatment of, 509 
diuretics in, 511 
operatne, 511 
paracentesis in, 509 
purgation in, 511 
tumors of li\ er and, 500 
aeins in, 501, 505 

Asthma, dyspeptic, gastric atonvand, 168 
A.theroma, mesenteric embolism and, 487 
Vtomc dj'spepsia, 279 
A.tony, gastro-mtestinal, hvperaciditj'and, 
114, 116 

of intestines, gastric aton}' and, 168 
of stomach, 16^6 
Atrophic gastritis, 271 
Atrophj'^ of liver, 710 See Lner, at- 
rophj’^ of 

acute j ellov, 718 See Ln er, 
acute 5 ellov atrophy of 
of mucous membrane, diagnosis of, 
from carcinoma of stomach, 242 


Index 

Atroph\ of pancicas, chronic interstitial 
pancreatitis and, 653 
of sain ary glands, 72 
of tongue, smooth, 59 
Azotorrhoea, ealculi of pancreas and, 661 
in diseases of panel eas, 624 


B 

Bacillus aerogenes capsulatus in intes- 
tines, 337, 339 
botulmus m intestines, 339 
coll communis m appendicitis, 407 
calculi of pancreas and, 658 
in chronic peritonitis, 564 
m diarrhoea, 368 

in childhood, 382 
in fat necrosis, 630 
m intestinal obstruction, 
448 

in intestines, 337, 339 
in mucous colitis, 491 
diphtheria in mouth, 40 
dysenteriai in diarrhcca, 367, 368, 382 
ententidis in diarrhoea, 368 
gangreniE pulpai, 40 
of glanders in mouth, 41 
lactis aerogenes m diarrhoea, 382 
in intestines, 337 
lepriE in mouth, 41 
necrodentahs, 40 
pseudodiphthericus m mouth, 40 
putrificus m intestines, 337, 339 
pyoevaneus in mtestmes, 339 
m mouth, 40 

of rhinoscleroma m mouth, 41 
tuberculosis in peritonitis, 564 
in mouth, 40 

Bacteria, constipation and, 355 

in intestines, clinical results of, 339 
defensive role of, 338 
digestion and, 37 
distribution of, 336 
growth of, conditions influenc- 
ing, 338 

significance of, 338 
treatment of, 340 
iirulence of, conditions influ- 
encing, 338 

Bacteriology of acute cholee 3 'stitis, 817 
diffuse pentonitis, 517 
of appendicitis, 407 
of ascites, 501 
of diarrhcca, 368 
of intestinal tract, 336 
of subphrenic abscess, 552 
of suppurati\ e pancreatitis, 647 
of tuberculosis of peritoneum, 569 

Bacterium gingivitidis, 40 

Baelz’s disease, 45 

Bands, intestinal obstruction due to, 454 

Bednar’s aphthm, 52 
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Benzidin test for "occult bleeding,” 194 
Bifid tongue, 61 

Bile duct, common, m cholelithiasis, 837 
secretion of, 32, 330 

Biliary cirrhosis, 790 See Liver, cir- 
rhosis of, biliary 
diagnosis of, from chronic catar- 
rhal cholangitis, 816 
colic, in anomalies of liver, 100 

diagnosis of, from acute pan- 
creatitis, 644 
from appendicitis, 427 
from gastric ulcer, 207 
from intestinal colic, 348 
ducts, anomalies of, 802 
signs of, 803 
carcinoma of, 850 
diagnosis of, 855 
etiology of, 851 
jaundice in, 854 
liver m, 852 
metastases in, 853, 855 
pathology of, 851 
prognosis of, 856 
symptoms of, 854 
treatment of, 856 
congenital obliteration of, 802 
sarcoma of, 850 

tumors of, suppurative cholan- 
gitis and, 812 
fistuliE, 840 

tract, digestion and, 34 
infections of, 803 

bactenology of, 804 
through diverticulum of 
Vater, 805 

tymphatic circulation, 
800 

portal circulation, 805 

systemic circulation, 
806 

wall of gall-bladder, 
806 

treatment of, 845 
typhoid, 817 
inflammations of, 804 
cholelithiasis and, 827 
Bihrubin-calcium gallstones, 830, 831 
Black tongue, 62 
Bladder in appendicitis, 418 

distended, diagnosis of, from ascites, 
507 

perforation into, in carcinoma of in- 
testines, 484 
Bleeding tongue, 62 
Blood m abscess of liver, 754 

in acute diffuse peritonitis, 527 
yellow atrophy of In er, 723 
cultures m acute diffuse peritonitis, 
528 ^ 

in diarrhma m childhood, 386 
in jaundice, 694 
in portal cirrhosis, 779 


Blood in tuberculosis of peritoneum, 574 
Bloodvessels, diseases of, intestinal hem- 
orrhage and, 350 

thrombosis of, in acute pancreatitis, 
643 

Boas-Oppler bacilli in carcinoma of stom- 
ach, 238 

Boils in jaundice, 694 
Bowels, congestion of, constipation and, 
355 

paralysis of, intestinal obstruction 
due to, 469 

strangulation of, intestinal hemor- 
rhage and, 350 
ulceration of, 388 
Bradj'cardia in jaundice, 695 
Breath, offensive, 41 

m atony of stomach, 42 
in bronchitis, 42 
m carcinoma of larynx, 42 
in diabetes, 42 
in dilatation of stomach, 42 
m diverticulum of oesophagus, 42 
in hTimoptj SIS, 42 
in septicaemia, 42 
in uraemia, 42 

Bronchopneumonia in enterocolitis, 385 
Budd's non-alcohohc cirrhosis of liver, 7 60 
Bulimia, 133 

definition of, 133 
diagnosis of, 134 

from acoria, 134, 163 
from polyphagia, 134 
etiology of, 134 
prognosis of, 134 
symptoms of, 134 
treatment of, 134 

Bums, cutaneous, duodenal ulcer and, 393 
Butyric acid in carcinoma of stomach, 237 


C 

Cachectic splanchnoptosis, 60S 
Cachexia in cirrhosis of stomach, 317 
fatty liver and, 713 
Calcareous infiltration of In er, 717 
Calculi of pancreas, 657 
salivary, 73 

Callous retroperitonitis, 310 
Cancer of stomach, 220 See Stomach, 
carcinoma of 
Cancrum oris, 48 

Carbohydrates, absorption of, 331 
Carcinoma of appendix, 434 
of biharj duets, 850 
cholelithiasis and, 828 
of colon, 481 

diagnosis of, from cholelithiasis, 842 
of duodenum, 479 

diagnosis of, from carcinoma of 
stomach, 243 
of gall-bladder, 850 
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Carcinoma of ileum, 480 

of intestine, diagnosis of, from intes- 
tinal diverticula, 475 
of jejunum, 480 
of lips, 45 
of In er, 795 

diagnosis of, from carcinoma of 
stomach, 244 
of mouth, 52 
of oesophagus, 97 
of pancreas, 676 

calculi of pancreas and, 661 
diagnosis of, from suppurative 
pancreatitis, 650 
of peritoneum, 594 
of pylorus, diagnosis of, from duode- 
nal ulcer, 393 
of stomach, 220 

developing upon gastric ulcer, 
201 

diagnosis of, from achjdia gas- 
trica, 161 
from cirrhosis, 318 
from gastralgia, 137 
from gastric ulcer, 205 
from nervous dj'spepsia, 
173 

of tongue, 67 

Cardia in cirrhosis of stomach, 314 

spasm of, acute dilatation of stomach 
and, 282 

Cardiac cinhosis, 731 
liver, 729 

stenosis, gastric ulcer and, 202 
Cardialgia in splanchnoptosis, 607 
Cardioptosis, frequency of, 606 
Cardiospasm, 150 i 

definition of, 150 
diagnosis of, 151 
etiology of, 150 
symptoms of, 150 
treatment of, 151 
“Carriers,” typhoid bacilli, 818 
Catarrhal appendicitis, 408, 420 
cholangitis, acute, 807 
chronic, 815 
cholecvstitis, 819 

jaundice, 690, 807 See Cholangitis, 
catarrhal, acute 
oesophagitis, 80 
stomatitis, 45 
ulcers of intestines, 395 
Cerebrospinal vomiting, 145 
Ce’v Ion sore mouth 441 
Chills in abscess of liver, 750, 751, 752 
in appendicitis, 412, 416 
in cholelithiasis, 832, 834 
in suppurative pancreatitis, 648 
pylephlebitis, 709 

Chlorofonn poisoning, acute j'ellou atro- 
phj' of liver and, 719 
Chlorosis, gastric ulcer and, 180 
hj'peracidity and, 114 


Cholaimia m carcinoma of gall-bladder 
854 ’ 

Cholangitis, catarrhal, 690 
acute, 807 

diagnosis of, 810 

from gallstones, 810 
from infectious jaun- 
dice, 810 
etiologj of, 807 
faeces in, 809 
fe\ er m, 809 
gall-bladder in, 809 
gastro - intestinal catarrh 
and, 807, 809 
jaundice in, 809 
In er in, 809 
pathology of, 808 
prognosis of, 810 
pulse m, 809 
symptoms of, 809 
treatment of, 810 
chronic, 815 ' 

diagnosis of, 816 

from biliary cirrhosis, 
816 

from gallstones, 816 
etiology of, 815 
gallstones and, 815 
pathology of, 815 
prognosis of, 816 
symptoms of, 816 
treatment of, 816 
in gastric ulcer, 199 
cholelithiasis and, 839 
radicular, 815 
Buppuratn e, 811 

catarrhal cholangitis and, 812 
diagnosis of, 814 

from malarial fever, 815 
from suppurative pylephle- 
bitis, 814 
etiology of, 81 1 
gall-bladder in, 813, 814 
gallstones and, 812 
jaundice m, 813 
leukocytosis in, 814 
In er in, 813, 814 
organisms in, 811, 812 
pathology of, 812 
prognosis of, 815 
spleen in, 814 
sj mptoms of, 813 
treatment of, 815 
tumors of biliary ducts and, 812 
Cholecj stitis, abscess of In er and, 746 
acute, 816 

bacteriology of, 817 
cystic duct m, 819 
diagnosis of, 823 

from appendicitis, 824 
etiology of, 816 
fe^er in, 821, 823 
fistula; in, 823 
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Cholec 3 "stitis, acute, gall-bladder m, S19, 
820 

gallstones and, 818 
jaundice in, 822, 823 
leukocytosis in, 822, 823 
pain in, 821 
pathology of, 819 
perforation in, 823 
peritonitis in, 823 
prognosis of, 824 
symptoms of, 820 
treatment of, ^24 
typhoid bacillus in, 817, 818 
vomiting in, 821 
catarrhal, 819 
cholelithiasis and, 839 
chronic, 824 

cystic duct in, 824 
diagnosis of, 826 

from carcinoma of gall- 
bladder, 855 
etiology of, 824 
gall-bladder in, 824 
localized peritonitis and, 560 
pathologj^ of, 824 
prognosis of, 826 
symptoms of, 825 
treatment of, 826 
ulceratn e, 820 
gangrenous, 820 
membranous, 820 
phlegmonous, 820 
suppuratiye, 819 

Cholehtliiasis, 826 See also Gallstones 
acute cholecystitis and, 818 
pancreatitis and, 637, 643 
adhesions in, 839 
appendicitis and, 828 
associated lesions of, 832 
atony of stomach and, 167 
biliary fistula in, 840 
calculi of pancreas and, 657 
catarrhal cholangitis and, Sl5 
chills in, 832, 834 
cholangitis and, 839 
cholecystitis and, 839 
chronic interstitial pancreatitis and, 
651 

common bile duct in, 837 
complications of, 839 
constipation and, 828 
crepitus of, 837 
C3 Stic duct in, 837 
diagnosis of, 841 

from appendicitis, 427 
from carcinoma of gall-bladder, 
855 

of pancreas, 681 
from catarrhal cholangitis, 810, 
816 

from duodenal ulcer, 393, 842 
from gastralgia, 137 
from gastric ulcer 842 


Cholelithiasis, diagnosis of, from hyper- 
acidity, 117 
x-rays in, 842 
diet and, 828 
diseases ot lungs and, 828 
diverticulum ot Vatei in, 839 
etiology of, 826 
fev'er in, 832, 834, 837 
gall-bladder in, 836 
heart diseases and, 828 
hyperacidity and, 114 
mflammation ot biliary tract and, 827 
intestinal obstruction in, 452, 841 
jaundice in, 834, 835 
metabolism and, 829 
mode of life and, 827 
pam in, 833, 834 
pancreas in, 839 
pathogenesis ot, 831 
pathologj’’ of, 829 
peritonitis and, 839 
pregnancy and, 827 
prognosis of, 843 
prophylaxis of, 843 
puerperal infections and, 828 
pj lephlebitis and, 839 
sequels of, 839 
sex in, 827 

splanchnoptosis and, 608 
suppurative cholangitis and, 812 
symptoms of, 832 
general, 833 
treatment of, 843 
diet in, 847 
medical, 847 
surgical, 848 
vomiting in, 833 
Choleperitoneum, 513 
Cholera bacillus in intestines, 339 
infantum, 385 
morbus, 385 
nostras, 375 

abdomen in, 375 
albuminuria m, 376 
collapse in, 376 
diagnosis of, 376 

from appendicitis, 376 
from typhoid fever, 376 
diairhoea in, 375 
etiology of, 375 
fever m, 376 
onset of, 375 
pain in, 375 

pathological anatomy of, 375 
prognosis of, 376 
symptoms of, 375 
vomiting in, 375 

Choleraic diarrhoea in childhood, 385 
Cholestenn gallstones, 830, 831 
Chyliform ascites, 503 
Chylous ascites, 502 
Cicatrization m duodenal ulcers, 390 
Circulator}' system, gastric ulcer and, 182 
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Circumpapillaty carcinoma, 480 
Cirrhoses ot li\ er, 757 See Li\ er, cirrho- 
sis of 

Cirrhosis, biliarv, 790 See Lii er, cirrho- 
sis of, biliary 
cardiac, 731 

of hsemochromatosis, 783 
hepatic anthracotic, 785 
of li\er, diagnosis of, from chronic 
perihepatitis, 742 
from fatty liver, 714 
from portal thrombosis, 707 
from tuberculosis of perito- 
neum, 575 
malarial, 784 

portal, 759 See Liier, cirrhosis of, 
portal 

of stomach, 271, 310 See Stomach, 
cirrhosis of 

Cladothnx buccalis in mouth, 40 
Colic, biliary, m anomalies of Iner, 700 

diagnosis of, from gastric ulcer, 
207 

in calculi of pancreas, 660 
diagnosis of, from acute peritonitis, 
532 

gallstone, 833 

intestinal, 345 See Ibtestmal colic 
lead, 349 See Lead colic 
nephntic, diagnosis of, from gas- 
tralgia, 137 
Colitis, 380 

acute, diagnosis of, from appendi- 
citis, 425 
diagnosis of, 381 
diarrhoea in, 380 
etiology of, 380 
hemorrhage in, 380 
mucous, 490 

abdomen in, 492 
age in, 491 

bacillus coll communis m, 491 
complications of, 493 
constipation in, 492 
definition of, 490 
diarrhoea m, 492 
enteroptosis in, 493 
etiology of, 491 
hystena and, 493 
intestinal sand in, 493 
membranous, 491 
mucous membrane in, 491 
neurasthenia in, 493 
pain in, 492 

pathological anatomy of, 491 
prognosis of, 493 
symptoms of, 492 
treatment of, 493 
ulceration in, 493 
pain in, 380 

pathological anatomy of, 380 
prognosis of, 381 
simple, 380 


Colitis, sj'mptoms of, 380 
treatment of, 381 
ulcerative, 397 

Collapse m cholera nostras, 376 
m enterocolitis, 385 
in intestinal obstruction, 449 
in suppurative pancreatitis, 648 
Colloid cancer of peritoneum, 596 
Colon, carcinoma of, 481 
symptoms of, 481 

dilated, diagnosis of, from gastrec- 
tasis, 295 

dilatation of, idiopathic, 363 
abdomen in, 364 
constipation and, 356, 364 
diarrhoea in, 364 
etiology of, 363 
malnutrition m, 364 
symptoms of, 364 
treatment of, 365 

diseases of, acute pentonitis and, 516 
inflammation of, 380 See Colitis 
transverse, perforation of, in acute 
pancreatitis, 643 

tumors of, diagnosis of, from carci- 
noma of stomach, 244 
ulcer of, 397 

Bubphrenic pneumothorax and, 
557 

Coma in jaundice, 697 

in phlegmonous gastritis, 260 
Compression of bowel, 443, 458 
Concretions, intestinal obstruction and, 
453 

Congenital anomalies of liver, 698 

hypertrophic stenosis of pylorus, 303 
jaundice, 802 

malformations of oesophagus, 79 
obliteration of biliary ducts, 802 
stenosis of oesophagus, 95 
Congestion of liver, 725 
passive, 729 
Constipation, 352 
abdomen in, 358 
in achjdia gastnca, 160 
in acute diffuse peritonitis, 526 
pancreatitis, 641 
in appendicitis, 412, 415 
m atony of stomach, 167 
bacteria and, 355 
in carcinoma of colon, 481 
cholelithiasis and, 828 
m chronic dilatation of stomach, 289 
enteritis, 378 
gastritis, 272, 278 
localized peritonitis, 581 
m cirrhosis of stomach, 317 
complications of, 358 
in congenital stenosis of pjdorus, 307 
congestion of bouels and, 355 
m continuous hypersecretion, 126 
definition of, 352 
diagnosis of, 358 



Constipation, diarrhoea in, 358 
dietetic causes of, 354 
diseases of stomach and, 354 
in duodenal ulcer, 391 
enteroptosis and, 356 
etiology of, 352 
functional, 354 
organic, 356 
f-Bces in, 358 
fever in, 357 
in gastric ulcer, 188 
in hyperacidity, 116 
idiopathic dilatation of colon and, 
356, 364 

influence of dress on, 355 
of life on, 356 
in intestinal colic, 347 
diverticula, 475 
obstruction, 447 
in jaundice, 698 
in mucous colitis, 492 
in nervous dyspepsia, 172 
pain in, 357 
pathology of, 356 
pelvic tumors and, 356 
in splanchnoptosis, 607 
stenosis of intestines and, 356 
symptoms of, 357 
treatment of, 359 
diet, 360 
exercise, 360 
medical, 361 
surgical, 363 

uterine displacement and, 356 
in volvulus, 464 

of omentum, 469 
vomiting in, 357 
Constriction of intestines, 443 
Contractions of intestir .a 329 
Convulsions in jaundice, 697 
in portal cirrhosis, 775 
Corrosive oesophagitis, 81 
Corset liver, 699 
Cruveilhier’s disease, 175 
Crystals in {aices, 335 
Cynorexia, 133 

Cystic distention of appendix, 433 
duct in acute cholecystitis, 819 
carcinoma of, 850 
in cholelithiasis, 837 
in chronic cholecystitis, 824 
Cysticercus cellulosse, 585' 

Cysts, hj^datid, chronic localized perito- 
nitis and, 560 
of liver, 801 

of mesentery, diagnosis of, from cj sts 
of pancreas, 673 
of mouth, 52 

ovarian, acute peritonitis and, 516 
chronic peritonitis and, 560 
diagnosis of, from cysts of pan- 
creas, 673 
of oancreas, 663 
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Cysts of pancreas, diagnosis of, from 
ovarian cysts, 673 
from suppurative pancrea- 
titis, 650 
of parotid gland, 52 
of peritoneum, allantoic, 590 
conditions simulating, 590 
cysticercus cellulosai, 585 
dermoid, 588 
hydatid, 583 
mesenteric, 585 
omental, 587 
retroperitoneal, 589 
sanguineous, 587 
urachal 589 

Cytology’ in acute peritonitis, 521 


D 

DnconiTAL ulcers of intestines, 396 
of cesophagus, 84 
Delirium in hamatemesis, 320 
in jaundice, 697 
in phlegmonous gastritis, 260 
in portal cirrhosis, 775 
Dermatoses of mouth, 53 
Dermoid cysts of peritoneum, 588 
Detoxifying function of liver, 686 
Diabetes in acute pancreatitis, 643 
breath in, 42 
bronzed, 783 

calculi of pancreas and, 660 
carcinoma of pancreas and, 677 
chronic mterstilial pancreatitis and, 
652, 655, 056 

cysts of pancreas and, 672 
pancreas in, 626 

Diacetic acid in carcinoma of stomach, 232 
in gastric ulcer, 202 

Diaphragm, perforation of, in gastric 
ulcer, 199 

Diaphragmatic hernia, diagnosis of, from 
subphrenic pneumothorax, 559 
Diarrhcna, 365 

in abscess of liver, 754 
in achylia gastrica, 160 
in amyloid disease of intestines, 440 
bacillus coll communis in, 368, 382 
dysenteri-B in, 367, 368, 382 
enteritidis in, 368 
in carcinoma of colon, 488 
of ileum, 480 
of jejunum, 480 
of pancreas, 679 
of stomach, treatment of, 248 
in childhood, 381 
age and, 383 

bacillus lactis aerogenes in, 382 
choleraic, 385 
dyspeptic, 384 
enterocolitis, 384 
abdomen in, 385 
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Diarrhnpa in childhood, enterocolitis, 
bronchopneumonia in, 
385 

collapse in, 385 
diagnosis of, 385 
diarrhoea in, 384 
fe\er in, 384 
oedema m, 385 
prognosis of, 385 
prolapse of rectum in, 385 
urine in, 385 
environment and, 383 
etiology of, 381 
food and, 381 
inflammatory , 38 1 
pathology of, 383 
season and, 383 
simple, 384 
symptoms of, 384 
treatment of, 386 
in cholera nostras, 375 
in chronic dilatation of stomach, 289 
enteritis, 378 
gastritis, 272 
in colitis, 380 
collapse in, 369 

in congenital stenosis of pylorus, 307 
definition of, 365 
diagnosis of, 370 
etiology of, 365 

excessive ingestion of fluids and, 366 
fever in, 369 
food and, 366 
lull, 442 

Hippocratic facies in, 369 
in Iiyperacidity, 116 
in hypochlorhydna, 155 
in idiopathic dilatation of colon, 364 
in incontinence of pylorus, 166 
m intestinal colic, 347 
dn erticula, 475 
hemorrhage, 351 
indigestion, 344 
obstruction, 447 
ulcers, 398 

in intussusception, 461 
m jaundice, 698 
malarial fevei and, 367 
in mesenteric embolism, 489 
thrombosis, 489 
mucous, 491 
colitis, 492 

nervous influence and, 366 
organic diseases of bon el and, 367 
pneumonia and, 367 
prot07oa and, 368 
purgative substances and, 366 
renal diseases and, 367 
in sarcoma of intestines, 485 
septicopj lemia and, 367 
staphylococci m, 368 
streptococci in, 368 
sy mptoms of, 368 


Diarrhoea, tenesmus in, 369 
m toMc gastritis, 262 
treatment of, 370 
diet 111 , 370 
medicinal, 370 

in tuberculosi of intestines, 436 
tubular, 491 
in voh ulus, 464 

Dietl’s crises in nephroptosis, 610 
Digestion, adaptability in, 20 
biliary tract and, 34 
blood supply and, 32 
chronic passive congestion and, 33 
disharmony of secretion in, 34 
disturbances of, functional, 21 
general relations of, 17 
individuality in disease of, 19 
infection and, 32, 34, 38 
interrelation of functions m, 19, 30, 
31 

intestinal flora and, 37 
motor functions m, 21 
peptic, inhibition of, 31 
psymhoneuroses and, 37 
Mcaiious action m, 20 
Dilatation of colon, idiopathic, 363 

in congenital stenosis of pydorus, 
307 

of hepatic ar'‘ery, 701 
veins, 703 
of oesophagus, 90 

in cardiospasm, 150 
idiopathic, 85 
of portal vein, 705 
of stomach, acute, 280 Sec Stom- 
ach, dilatation of 
diagnosis of, from continuous 
hypersecretion, 127 
Diphtheria bacillus in mouth, 40 
breath in, 42 

Diphtheritic gastritis, 26ff 
Dn erticula, intestinal, 472 
of oesophagus, 91 

diagnosis of, from spasm, 88 
pressure, 91 
traction, 91, 92 

Divulsion in congenital Iiy'^pertrophic 
stenosis of pydorus, 310 
Dry mouth, 69 

Duodenal hemorrhage, diagnosis of, from 
h-ematemesis, 322 
stenosis, diagnosis of, 297 
ulcer, 207, 389 

acidity in, 209 

age in, 207 

aniemia m, 391 

chronic peritonitis and, 560 

cicatrization and, 390 

complications of, 210, 392 

diagnosis of, 210, 392 

from acute pancreatitis, 
393 

from appendicitis, 393, 426 
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Duodenal ulcer, diagnosis of, from carci- Dj-^spepsia, ner\ ous, diagnosis of, from 
noma of pylorus, 393 gastrectasis, 295 

from cliolehthiasis, 393, 842 from gastric ulcer, 173 

from intestinal colic, 348 etiology ot, 171 

obstruction, 393 gastric atony and, 172 

from portal cirrhosis, 781 gastroptosis and, 172 

emaciation m, 391 palpitation of heart m, 172 

etiology of, 207, 389 pathology of, 171 

following cutaneous burns, 393 sj mptoms of, 171 

hemorrhage m, 209, 390, 391 Djspeptic asthma, gastric atony and, 108 
hyperacidity in, 391 cirrhosis of In er, 760 

intestinal hemorrhage and, 350 diarrhoea in childhood, 384 

number of 209 I Dl spnoea in acute dilatation of stomach. 


pain in, 209, 390 
pathological anatomy of, 389 
perforation in, 210, 390, 391 
peritonitis in, 392 
secondary changes in, 390 
sev in, 208 
site of, 208 

stenosis of duodenum m, 392 
subphremc abscess and, 547 
pneumothorax and, 556 
symptoms of, 209, 390 
treatment of, 393 
vomiting m, 209, 391 
Duodenitis, acute pancreatitis and, 635 
Duodenum, carcinoma of, 479 
of pancreas and, 678 
circumpapillary, 480 

diagnosis of, from carcinoma 
of ampulla of Vater, 
480 

of pancreas, 480 
of stomach, 243 
mfrapapillary, 480 
suprapapillary, 479 

diagnosis of, from cancer of 
p 5 dorus, 479 
symptoms of, 479 

perforation of, m acute pancreatitis, 
643 

in suppurative pancreatitis, 649 
stenosis of, in duodenal ulcer, 392 
traction of, acute dilatation of stom- 
ach and, 281 

Dysentery, abscess of In er and, 746 

acute non-suppuratn e hepatitis and, 
743 

bacillus m intestines, 339 
diagnosis of, from colitis, 381 
Dysphagia m acute oesophagitis, 81 
m carcinoma of oesophagus, 100 
in cardiospasm, 150 
m spasm of oesophagus, 88 
in toMC gastritis, 262 
Dj'spepsia, atonic, 279 

fermentatn e, stools in, 344 
m gastric ulcer, 188 
ner^ous, 170 

definition of, 170 
diagnosis of, 172 

from chronic gastritis, 173 


283 

m carcinoma of oesophagus, 101 
in cardiospasm, 150 
in dilatation of oesophagus, 90 
in passive congestion of liver, 734 
in spasm of oesophagus, 88 


£ 

Echinococcus cysts, diagnosis of, from 
cysts of pancreas, 673 
from tumors of peritoneum, 
597 

Ectasia of oesophagus, 90 
Ectopic gestation, h'emoperitoneum and, 
511 

rupture of, diagnosis of, from 
acute peritonitis, 533 
Eczema of mouth, 54 
Effusion m tuberculosis of peritoneum, 572 
Emaciation in chronic dilatation of stom- 
ach, 289 
enteritis, 378 
in duodenal ulcer, 391 
in gastrosuccorrhcea, 129 
in mucous colitis, 492 
in suppurative pancreatitis, 649 
Embolic ulcer of intestines, 395 
Embolism, gastric ulcer and, 182 
of hepatic artery, 701 
veins, 703 

of mesenteric arteries, 487 
of portal vein, 708 
pulmonary, in subphremc abscess, 
553 

Emphysema, diagnosis of, from sub- 
phrenic abscess, 554 
in Bubphrenic pneumothorax, 558 
Emphysematous liver, 712 
Empyema of appendix, 409 

subphremc abscess and, 547 
Endocarditis, embolism of mesenteric ar- 
teries and, 487 
gastric ulcer and, 180 
Endophlebitis of hepatic % ems, 705 
of portal \em, 710 
Endothelioma of peritoneum, 591 
Enteritis, acute, 372 

definition of, 372 
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Enteritis, acute, etiolog} of, 372 
faces m, 373 
pam in, 374 
pathology of, 372 
symptoms of, 373 
treatment of, 377 
urine m, 375 
vomiting m, 374 
chronic, 378 

diagnosis of, 379 
diarrhoea m, 378 
emaciation in, 378 
etiology of, 378 
pathology of, 378 
prognosis of, 379 
symptoms of, 378 
treatment of, 379 
Enterocolitis, acute, diagnosis of, from 
acute peritonitis, 532 
in childhood, 384 
diagnosis of, from colitis, 381 

from intestinal obstruction, 451 
Entero kinase, 331 

Enteroptosis, 599 See Splanchnoptosis 
Epidemic gangrenous proctitis, 442 
Epiploitis, 541 

definition of, 541 
symptoms of, 542 
treatment of, 542 

Epithelial cells m mucous colitis, 491 
Erepsin, 331 

Eructation, nervous, 143 
definition of, 143 
diagnosis of, 144 
etiology of, 143 
symptoms of, 143 
treatment of, 144 
Erj sipelas of mouth, 54 
Erythema m chronic dilatation of stom- 
ach, 289 

Erythrocytes in jaundice, 695 
Evfoliative oesophagitis, SO 
Extraperitoneal subphrenic abscess, 551 
Eye-strain, vomiting and, 147 


F 

Facies in abscess of In er, 753 
in acute peritonitis, 523 
m tuberculosis of peritoneum, 573 

Fsecal concretions, appendicitis and, 406 
masses, intestinal obstruction due to, 
452 

Faeces, 333 

m acute catarrhal cholangitis, 809 
enteritis, 373 
pancreatitis, 642 
yellow atrophy of In er, 722 
in am\ loid disease of intestines, 440 
m carcinoma of intestines, 483 
of pancreas, 679 
chemical composition of, 334 


Faces in circumpapillarj^ carcinoma, 480 
color of, 333 
consistency of, 333 
in constipation, 358 
crystals in, 335 

in diseases of pancreas, 622, 624 
inorganic constituents of, 334 
in intestinal hemorrhage, 350 
indigestion, 344 
in jaundice, 698 

in tymphosarcoma of intestines, 485 
microscopic e's.ammation of, 334 
odor of, 333 
reaction of, 334 
in sarcoma of intestines, 485 
in sprue, 441 

in tuberculosis of intestines, 436 
of peritoneum, 574 

Fallopian tubes, abscess of, subphrenic 
abscess and, 547 
tuberculosis of, tuberculosis of 
peritoneum and, 569 
Fat necrosis, 629 

bacillus coll in, 630 
clinical significance of, 632 
definition of, 629 
etiologj’^ of, 629 
experimental, 630 
incidence of, 630 
pancreatitis and, 630, 631 
pathological anatomj’’ of, 631 
urine m, 633 

Fats, absorption of, by intestines, 332 
Fatty acids, portal cirrhosis and, 760 
ascites, 503 

liver, 712 See Ln er, fatty 
stools, 335 

Ferments m carcinoma of stomach, 238 
in cj'sts of pancreas, 670 
Fever in abscess of liver, 750, 751, 752 
in acute catarrhal cholangitis, 809 
cholecystitis, 821, 823 
enteritis, 374 

non-suppurative hepatitis, 745 
pancreatitis, 641, 642 
perihepatitis, 736 
peritonitis, 527 
in appendicitis, 412, 415 
in cholelithiasis, 832, 834, 837 
in cholera nostras, 376 
in colitis, 380 
in constipation, 357 
in diarrhoea, 369 

in childhood, 386 
in enterocolitis, 384 
in h'cmatemesis, 320 
in intestinal ulcers, 398 
in phlegmonous gastris, 260 
in portal cirrhosis, 773, 775 
in subphrenic abscess, 553 
pneumothorax, 558 
in suppurative pancreatitis, 648 
in tuberculosis of intestines, 436 
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Fever in tuberculosis of peritoneum, 574 
Fibroma of liver, 801 
of msophagus, 103 
of peritoneum, 579 
of tongue, 67 

Fibromyoma of oesophagus, 104 
of peritoneum, 580 

Fibropurulent peritonitis, progressive, 520 
Fibrous stenosis of oesophagus, 95 
Fistula, gastrocolic, in carcinoma of in- 
testines, 483 

FistulTi in acute cholecystitis, 823 
Flagellata in carcinoma of stomach, 239 
Follicular oesophagitis, 80 
ulcers of intestines, 396 
Food, absorption of, by intestines, 331 
diarrhoea in childhood and, 381 
Foreign bodies, appendicitis and, 406 

intestinal obstruction due to, 
452, 453 

pericolic abscesses and, 544 
Functional digestive disturbances, 21 
organic disease and, 23 
structural change and, 24 
paralysis, intestinal obstruction and, 
469 

Furbnnger’s sign in subphrenic abscess, 
555 

G 

Gall-bladder in acute cholangitis, 809 
cholecystitis, 819, 820 
anomalies of, 802 
carcinoma of, 850 
ascites in, 854 
diagnosis of, 855 

from carcinoma of liver, 855 
of pancreas, 856 
from cholecystitis, 855 
from cholelithiasis, 855 
etiology of, 851 
jaundice in, 853 
pathology of, 851 
prognosis of, 856 
symptoms of, 853 
treatment of, 856 
in carcinoma of liver, 798, 852 
of pancreas, 680 
in cholelithiasis, 836 
in chrome cholecystitis, 824 
perihepatitis, 739 

diseases of, diagnosis of, from appen- 
dicitis, 426 

distended, diagnosis of, from ascites, 
507 

from cysts of pancreas, 673 
from nephroptosis, 615 
perforation of, diagnosis of, from 
acute pancreatitis, 644 
in gastnc ulcer, 199 
sarcoma of, 850 

in suppurative cholangitis, 813, 814 
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Gall-bladder, tumors of, diagnosis of, 
from carcinoma of stomach, 244 
Gallstones, 826 See also Cholelithiasis 
acute cholecystitis and, 818 
chronic catarrhal cholangitis and,815 
colic, 833 

treatment of, 846 
crepitus of, 837 

diagnosis of, from acute catarrhal 
cholangitis, 810 
from chronic cholangitis, 816 
from duodenal ulcer, 393 
from gastralgia, 137 
discharge of, 845 
intestinal obstruction and, 452 
solution of, 844 
splanchnoptosis and, 608 
suppurative cholangitis and, 812 
varieties of, 830 
Gangrene of appendix, 410 

of kidney in nephroptosis, 610 
Gangrenous cholecystitis, 820 
pancreatitis, 638 

fat necrosis and, 630 
stomatitis, 48 
Gaseous liver, 712 

Gastralgia, diagnosis of, from gastric 
ulcer, 205 
nervous, 135 

diagnosis of, 137 
etiology of, 136 
pain in, 136 
symptoms of, 136 
treatment of, 137 
vomiting in, 136 
Gastralgokenosis, 135 
Gastrectasis, 278 See also Stomach, 
dilatation of 

diagnosis of, from gastric atonjr, 168 
gastric secretion and, 286 
gastroptosis and, 287 
idiopathic, 285 
movable kidney and, 287 
obstructive, 288 S^e Stomach, dila- 
tation of 
relative, 288 
symptomatic, 288 

Gastrectomy m carcinoma of stomach, 251 
Gastric contents m gastrectasis, 293 
crises, 145 

diagnosis of, from gastrectasis, 
295 

disease, carcinoma of stomach and, 
222 

disturbances m idiopathic dilatation 
of colon, 364 
emptiness, painful, 135 
hypersesthesia, 138 
definition of, 138 
diagnosis of, 139 
etiology of, 138 
symptoms of, 138 
treatment of, 139 
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Gastric idios 3 mcrasies, 139 

juice, hj'persecretion of, 122 See 
Gastrosuccorrhcea 
neuroses, 105 
age in, 107 
classification of, 108 
definition of, 105 
diagnosis of, 109 

from chronic gastritis, 274 
etiology of, 106 
occurrence of, 107 
prognosis of, 110 
summary of, 174 
treatment of, 110 
regurgitation, 141 
definition of, 141 
diagnosis of, 142 

from oesophageal regurgita- 
tion, 142 

from vomiting, 142 
etiology of, 142 
prognosis of, 142 
symptoms of, 142 
treatment of, 142 
secretion, gastrectasis and, 286 
ulcer, 175 See also Stomach, ulcer of 
age in, 177 
antemia in, 180, 188 
treatment of, 214 
arterial spasm and, 183 
arteriosclerosis and, 180 
carcinoma developing upon, 201 
diagnosis of, 201 
symptoms of, 201 
treatment of, 202 
of stomach and, 222 
cardiac stenosis and, 202 
chlorosis and, 180 
chronic peritonitis and, 560 
circulatory sj^stem and, 182 
complications of, 196 
constipation in, 188 
course of, 210 
definition of, 175 
diaceturia and, 202 
diagnosis of, 204 

from appendicitis, 420 
from arteriosclerosis, 207 
from biliarj^ colic, 207 
from carcinoma, 205 
from cirrhosis of stomach, 
318 

from gastralgia, 205 
from gastritis, 205 
from gastroptosis, 615 
from hemorrhagic erosion 
with exfoliation, 206 
oozings from mucous 
membrane, 206 
from hyperiEsthesia, 205 
from hj'perchlorhj'’dria, 205 
from hysteria vnth vomit- 
ing, 205 


Gastiic ulcer, diagnosis of, from intes- 
tinal colic, 348 
from pregnancj with Ity- 
peremesis, 205 
from spinal disease, 207 
from uraimia, 205 
diet and, 180 

diminished alkalinity of blood 
and, 183 
duration of, 210 
dyspepsia in, 188 
emaciation in, 188 
embolism and, 182 
endocarditis and, 180 
etiology of, 26, 177 
fever m, 188 
functions and, 26 
gastnc analysis m, 195 
gastroduodenostomy in, 218 
gastro-enterostomy in, 218, 220 
geographical distribution of, 176 
hccmatemesis in, 190 
signs of, 191 
symptoms of, 191 
treatment of, 214 
surgical, 219 
healing of, 187 

hemorrhage in, operation for, 
218, 219 

hemorrhages, submucous, and, 
182 

hemorrhagic erosions and, 182 
histology of, 187 
history of, 175 
hour-glass stomach and, 202 
etiology of, 203 
symptoms of, 203 
treatment of, 220 
hyperacidity and, 182 
infections and, 180 
intestinal hemorrhage and, 350 
latent, 187 
leukocytosis in, 200 
morbid anatomy of, 185 
neuropathic theory of, 184 
number of, 185 
objective signs of, 195 
“occult bleeding” in, 192 
occupation m, 179 
pain in, 188 

cause of, 189 
effect of food on, 189 
time of, 189 
treatment of, 214 
parotitis and, 202 
pathogenesis of, 181 
perforation m, 197 

into abdominal wall, 199 
course of, 199 
into diaphragm, 199 
into gall-bladder, 199 
into intestines, 199 
into liver, 199 
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Gastric ulcei, perforation in, into pan- 
creas, 199 

into pericardium, 199 
into pleura, 199 
into portal vein, 199 
into spleen, 199 
pain in, 200 
signs of, 199 
symptoms of, 199 
treatment of, surgical, 219 
perigastritis in, 196 
precardiac, 197 
pyloric, 197 
symptoms of, 197 
perisplenitis and, 199 
peritonitis and, 198 
phlegmonous gastritis and, 198 
prognosis of, 210 
pseudoperforation of, 200 
pylephlebitis and, 199 
pjdonc stenosis and, 202 
pyloroplasty, 218 
pyopneumothorax m, 199 
P3'rosis in, 188 
sequeH of, 196 
sex in, 17S 
shape of, 185 
situation of, 185 
size of, 1S7 
statistics of, 176 
subphrenic abscess and, 198, 546 
pneumothorax and, 556 
symptoms of, 187 
general, 188 
special, 188 
syphilis and, ISO 
tetany and, 202 
thrombosis and, 182 
trauma in, 179 
treatment of, 211 
Cohnheim's, 216 
diet in, 212 
Lenhartz’s, 214 
Leube’s, 214 
medicinal, 213 
mouth feeding in, 212 
rophylactic, 211 
enator’e, 215 
surgical, 216 

indications for, 218 
methods of, 218 
tricluniasis and, ISl 
tuberculosis and, 181 
tumor m, 195 
^omltlng m, 190 

treatment of, 214 

Gastritis, acid, diagnosis of, from hyper- 
acidity, 117 
acute, 253 

classification of, 253 
definition of, 253 
diagnosis of, from appendicitis, 
424 
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Gastritis, acute, hemorrhagic pancreatitis 
and, 635 
simple, 253 

course of, 257 
definition of, 253 
diagnosis of, 256 
diarrhoea in, treatment of, 
258 

etiology of, 254 
chemical, 254 
mechanical, 254 
parasitic, 255 
animal, 255 
vegetable, 255 
thermal, 254 

nausea m, treatment of, 258 
pain in, 256 
pathology of, 255 
primary, 254 
prognosis of, 257 
secondary, 255 
signs of, 256 
symptoms of, 255 
treatment of, 257 
vomiting in, 256 

treatment of, 258 

atrophic, 271 
chronic, 257 

achylia in, 273 
anorexia in, 272 
atrophic, 270 
bowels in, 272 
classification of, 268 
definition of, 267 
diagnosis of, 274 

from achylia gastnca, 275 
from cancer of stomach, 275 
from carcinoma, 241 
from gastralgia, 137 
from gastrectasis, 295 
from gastric hypersesthesia, 
139 

neuroses, 274 
ulcer, 205 

from nervous dyspepsia, 173 
etiology of, 269 
gastrectasis in, 273 
gastric contents in, 272 
hyperacidity m, 273 
incidence of, 267 
morbid anatomy of, 270 
neurasthenia m, 272 
physical examination in, 272 
productn e, 270 
prognosis of, 274 
submucous sclerosis uitli, 310 
symptoms of, 272 
treatment of, 275 
vomiting m, 272 
cvstica, 271 
diphtheritic, 265 
definition of, 265 
etiology of, 266 
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Gastritis, diphtheritic, morbid anatomj 
of, 266 

sj'mptoms of, 267 
granulosa, 270 
li 3 'pertrophic stenosing, 310 
interstitial, chronic, 310 
purulent, 258 
membranacea, 265 
mycotic, 263 

etiology of, 264 
symptoms of, 265 
treatment of, 265 
phlegmonous, 258 
age m, 259 
circumscribed, 259 
coma in, 260 
course of, 260 
definition of, 258 
delirium in, 260 
diagnosis of, 260 

from perigastric abscess, 543 
diffuse, 259 
etiology of, 258 
fever in, 260 
in gastric ulcer, 198 
leukocvtosis in, 261 
morbid anatomy of, 259 
perigastritis and, 259 
prognosis of, 261 
se\. m, 259 
symptoms of, 260 
treatment of, 261 
polvposa, 270 
submucosa, 258 
toxic, severe, 261 

diagnosis of, 263 
diarrhoea m, 262 
dj'sphagia m, 262 
etiology of, 261 
jaundice in, 263 
nausea m, 262 
onset of, 262 
pain in, 262 
petechias m, 263 
prognosis of, 263 
symptoms of, 262 
treatment of, 263 
vomiting in, 262 

Gastrocolic fistula in carcinoma of intes- 
tines, 483 

Jastroduodenitis, acute pancreatitis and, 
636 

Gastroduodenostomy in gastric ulcer, 218 
Gastro-enterostomy in carcinoma of 
stomach, 252 

in congenital hypertrophic stenosis 
of pjdorus, 310 
in gastrectasis, 303 
in gastric ulcer, 218, 220 
Gastrohemoi rhagia, 319 
Gastro-intestinal atonj^ hyperacidity and, 
114, 116 

splanchnoptosis, 608 


Gastromj xorrhoea, 130 
continuous, 132 
definition of, 130 
gastric contents in, 131 
intermittent, 132 

Gastrophcation m gastrectasis, 303 
Gastroptosis, 608 
diagnosis of, 613 

from carcinoma of stomach, 615 
from gastrectasis, 295 
from gastric ulcer, 615 
frequency of, 605 
gastrectasis and, 287 
nervous dyspepsia and, 172 
S 3 TOptoms of, 609 
treatment of, operative, 619 
Gastrostomy in carcinoma of stomach, 
253 

Gastrosuccorrhcea, 122 

chronic, in p 3 dorospasm, 153 
continua chronica, 125 

atony of stomach in, 127 
constipation in, 126 
definition of, 125 
diagnosis of, 127 
dilatation of stomach m, 127 
etiology of, 125 
pathology of, 126 
prognosis of, 127 
sequelffi of, 127 
s 3 'mptoms of, 126 
treatment of, 125 
vomiting m, 126 
periodica, 122 

definition of, 122 
diagnosis of, 124 
etiolog 3 ’’ of, 122 
prognosis of, 124 
S3'mptoms of, 123 
treatment of, 124 
vomiting m, 123 
definition of, 122 

diagnosis of, from dilatation of 
stomach, 127 
digestne, 128 

definition of, 128 
diagnosis of, 129 
etiologv of, 128 
gastric contents m, 129 
prognosis of, 130 
symptoms of, 129 
treatment of, 130 
Geographical tongue, 63 
Gerlach, valve of, 403 
Glanders, bacillus of, in mouth, 41 
Gl4nard’s disease, 599 See Splanch- 
noptosis 

Globus hystericus in nervous d 3 'spepsia, 
172 

Glossitis, acute, 63 

chronic superficial, 64 
Moeller’s, 64 
papillaris, 63 
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Glossodvnia, 64 

Glycogenic function of In er, 687 
Glycosuria in acute pancreatitis, 641, 642 
alimentary, calculi of pancreas and, 
661 

diseases of pancreas and, 628 
m carcinoma of pancreas, 680 
m chronic pancreatitis, 655 
diseases of pancreas and, 626 
in suppurative pancreatitis, 649 
Gonococcal infection, chronic localized 
peritonitis and, 560 
peritonitis, 530 
stomatitis, 51 
Gums, tuberculosis of, 58 
Gustatory pariesthesia, 43 


H 

Haemangioma of lips, 45 
Haimateinesis, 319 • 

in acute j'ellow atrophy of liver, 722 
albuminuria in, 320 
amaurosis in, 320 
m carcinoma of stomach, 230 
m cirrhosis of stomach, 316 
definition of, 319 
delmum in, 320 
diagnosis of, 321 

from carcinoma of stomach, 324 
from duodenal hemorrhage, 322 
from hemorrhagic erosions, 323 
from miliary aneurisms, 323 
from oesophageal varices, 322 
from ulcer of stomach, 323 
from varices in stomach, 323 
from venous stasis, 323 
from vicarious hemorrhages, 323 
etiology of, 319 
extragastric, 320 
fever in, 320 
gastric, 319 
in gastric ulcer, 190 

treatment of, 214, 218, 219 
leukocytosis m, 320 
morbid anatomy of, 319 
neuropathic, diagnosis of, 322 
optic neuritis m, 320 
pain in, 320 
m portal cirrhosis, 773 
prognosis of, 324 
in pylephlebitis, 709 
S 3 'mptoms of, 319 
subjeetn e, 320 

m thrombosis of portal i ein, 707 
treatment of, 325 
accessor}^, 326 
surgical, 326 

Humatoma, retroperitoneal, 588 
Hcematuria in nepiiroptosis, 610 
HTimochromatosis, 654 

cirrhosis of liver m, 783 


Hscmoperitoneum, cirrhosis of Iner in, 
diagnosis of, 784 
etiology of, 783 
pancreas in, 783 
prognosis of, 784 
spleen in, 783 
sj mptoms of, 783 
treatment of, 784 
HEemopentoneum, 511 
aneurism and, 512 
angiosarcoma and, 512 
diagnosis of, 512 
ectopic gestation and, 511 
etiology of, 511 

hemorrhage into suprarenal bodies 
and, 512 
pain in, 512 
prognosis of, 512 
rupture of liver and, 511 
of mesentery and, 511 
of spleen and, 511 
sequelsE of, 512 
symptoms of, 512 
treatment of, 513 
Haimoptj'sis, breath m, 42 
Hanot’s cirrhosis of liver, 758 
Harelip, 45 

Headache in acute peritonitis, 528 
in constipation, 357 
m idiopathic dilatation of colon, 364 
Heart diseases, cholelithiasis and, 828 
palpitation of, in nervous dyspepsia, 
172 

portal cirrhosis and, 778 
valvular disease of, intestinal hemor- 
rhage and, 350 

Heartburn in continuous hj'persecretion, 
126 

Helminthiasis, salivation in, 69 
Hemangioma of intestines, 486 
Hemeralopia in jaundice, 697 
Hemorrhage from tongue, 62 

m acute yellow atrophy of liver, 721, 
722 

m aneurism of hepatic artery, 702 
in benign tumors of intestines, 486 
in carcinoma of ileum, 480 
of jejunum, 480 
in colitis, 380 

in duodenal ulcer, 209, 390, 391 
intestinal, 349, 398 See Intestinal 
hemorrhage 
in intussusception, 462 
m mesenteric embolism, 489 
thrombosis, 489 
into pancreas, 634 
submucous, gastric ulcer and, 182 
incarious, diagnosis of, from hsema- 
temesis, 323 

Hemorrhagic cysts of pancreas, 669 

erosion, diagnosis of, from gastric 
ulcer, 206 

from Iiaimatemesis, 323 
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Hemorrhagic erosion, gastric nicer and, 
182 

oozing, diagnosis of, from gastric 
ulcer, 206 

pancreatitis, acute, 633 See Pan- 
creatitis, acute hemorrhagic 
Hemorrhoids, intestinal hemorrhage and, 
360 

in mucous colitis, 491 
in portal cirrhosis, 773 
Hepatic abscess, diagnosis of, from as- 
cites, 507 

artery, aneurism of, 702 
diagnosis of, 703 
pathology of, 702 
s} mptoms of, 702 
treatment of, 703 
arteriosclerosis of, 702 
dilatation of, 701 
diseases of, 701 
embolism of, 701 
thrombosis of, 701 
splanchnoptosis, 60S 
A'eins, dilatation of, 703 
diseases of, 703 
embolism of, 703 
endophlebitis of, 704 
suppuratn e phlebitis of, 704 
thrombophlebitis of, 704 
thrombosis of, 703 
Hepatitis, acute, 743 

non-suppuratn e, 743 
alcohol and, 743 
diagnosis of, 745 

from acute yellow at- 
rophy, 745 

from phosphorus poi- 
soning, 745 

from suppuratn e hep- 
atitis, 745 
dysentery and, 743 
etiology of, 743 
fever in, 745 
jaundice m, 744 
In er m, 744 
pain m, 744 
pathology of, 743 
prognosis of, 745 
spleen in, 744 
symptoms of, 744 
treatment of, 745 
parenchymatous, 743 
chronic, interstitial, 757 
suppurat^^e, 745 See Lner, ab- 
scess of 

Hepatomphalos, 698 
Hepatoptosis, 612, 701 
ascites in, 612 
diagnosis of, 614 

from hj dronephrosis, 615 
from nephroptosis, 615 
from renal tumors, 615 
frequency of, 606 


Hepatoptosis, hepatopexj’’ m, 620 
symptoms ot, 612 
treatment of, operative, 620 
Hepatopexy m hepatoptosis, 620 
Hernia, diaphragmatic, diagnosis of, from 
subphrenic pneumothorax, 559 
intestinal hemorrhage and, 350 
obstruction due to, 455 
Herpes buccalis, 51 
labialis, 44 
of oesophagus, 89 
Herpetic stomatitis, 51 
Heterochylia, 156 

Hiccough in acute perihepatitis, 736 
peritonitis, 526 
Hill diarrhoia, 442 
Hippocratic facies in diarrhoea, 369 
fingers m biliary cirrhosis, 793 
Hormones, gastric secretion and, 29 
Hour-glass stomach, 202 See Stomach, 
hour-glass 

Hutchinsonian teeth, 59 
Hyaline perihepatitis, 737 
Hyaloserositis, 737, 740 
Hydatid cysts, chronic localized perito- 
nitis and, 560 

of In er, subphrenic pneumotho- 
rax and, 556 
of peritoneum, 583 

Hydronephrosis, carcinoma of pancreas 
and, 678 

diagnosis of, from ascites, 507 
from cysts of pancreas, 674 
from hepatoptosis, 615 
in nephroptosis, 610 
Hyperacidity, 111 
chlorosis and, 114 
cholelithiasis and, 114 
in chronic gastritis, 273 
constipation m, 116 
definition of. 111 
diagnosis of, 117 

from acid gastntis, 117 
from atony of stomach, 117 
from cholelithiasis, 117 
from chronic hypersecretion, 117 
from ulcer of stomach, 117 
diarrhoea in, 116 
diet and, 114 
duodenal ulcer and, 391 
etiology of, 113 
gastric contents in, 116 
gastro-intestinal atony and, 114, 116 
mental strain and, 114 
nephrolithiasis and, 114 
pain m, 115 
pathology of, 115 
prognosis of, 117 
symptoms of, 115 
treatment of, 118 
diet m, 118 
hygienic, 120 
medicinal, 121 
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Hyperacidity, ulcer of stomach and, 114, 
181 

urine in, 117 
vomiting in, 116 

Hyperaisthesia, diagnosis of, from gastric 
ulcer, 205 

gastnca, 138 See Gastric hyperais- 
tliesia 

of oesophagus, 86 
Hyperalgesia m appendicitis, 413 
Hyperchlorhydria, 111 See Hyper- 
acidity 

Hyperemesis lactentium, 303 
Hypernephroma, diagnosis of, from peri- 
gastric abscess, 543 
Hyperorevia, 133 

H 3 'perplastic chronic perihepatitis, 737 
tuberculosis of intestines, chronic, 
437, 562 

Hyperptyalism, 68 
Hyperpyrexia in enterocolitis, 385 
Hypersecretion, chronic, diagnosis of, 
from hyperacidity, 117 
diagnosis of, from gastrectasis, 295 
of gastric juice, 122 See Gastro- 
suceorrhoea 

Hypertrophic stenosis of pylorus, congen- 
ital, 303 

Hypoclilorhydria, 155 
definition of, 155 
diagnosis of, 156 

from gastric ulcer, 205 
symptoms of, 155 
treatment ot, 156 
Hypocholia in jaundice, 697 
Hypotyalism, 69 

Hysteria, mucous colitis and, 493 
vomiting and, 146 

Hysterical vomiting, diagnosis oi, from 
gastnc ulcer, 205 


I 

Icterus gravis, 690 
melas, 694 
neonatorum, 692 
etiology of, 692 
Ichthyosis buccalis, 65 
Idiopathic dilatation of colon, 363 
of stomach, 285 
Ileus, 443 

Ileum, carcinoma of, 480 

constipation in, 480 
diarrhcfia in, 480 
hemorrhages in, 481 
pain in, 480 

Incarceration of intestines, 443 
Incontinence of pylorus, 165 See p\- 
lorus, incontinence of 
Indicanuria m appendicitis, 418 
Indigestion, intestinal, 343 Sec Intes- 
tinal indigestion 


Indigestion in splanchnoptosis, 607 
Infantile hypertrophic stenosis of pylorus, 
303 

Infection, digestion and, 32, 34 
Infective oesophagitis, SI 
Inflammation of biliary tract, cholelithi- 
asis and, 827, 839 
of colon, 380 See Colitis 
of mouth, 45 See Stomatitis 
of oesophagus, 79 See CEsophagitis 
of omentum, 541 See Epiploitis 
of pericardium, chronic peritonitis 
and, 562 

of peritoneum, 513 See Peritonitis 
of pleura, chronic peritonitis and, 562 
of stomach, 253 See Gastritis 
Inflammatory diarrhoea in childhood, 
384 

Influenza bacillus in appendicitis, 407 
intestinal colic and, 346 
Intrapapillar 3 ' carcinoma, 480 
Insomnia in nervous dyspepsia, 172 
Interacinar pancreatitis, chronic, 654 
Intercostal neuralgia, diagnosis of, from 
gastralgia, 137 

Interlobular pancreatitis, chronic, 653 
Interstitial gastritis, chronic, 310 
purulent, 258 
hepatitis, chronic, 757 
pancreatitis, chronic, 650 
Intestinal colic, 345 

appendicular, 346 
constipation in, 347 
definition of, 345 
diagnosis of, 348 

from appendicitis, 424 
from neuralgia of intestines, 
347 

diarrhoea in, 347 

etiology ot, 345 

fa?cal accumulations and, 346 

functional disturbances and, 345 

influenza and, 345 

organic conditions and, 346 

pain in, 347 

peristalsis in, 347 

rheumatic, 346 

symptoms of, 347 

treatment of, 348 

diverticula, 472 See Intestines, di- 
verticula of 

fermentative dyspepsia, stools in, 344 
hemorrhage, 349 

amyloid degeneration and, 350 
anaimia and, 350 
congestue conditions of bon el 
and, 350 
diarrhoea in, 351 
disease of bloodvessels and, 350 
duodenal ulcer and, 350 
etiology of, 349 
fTeces in, 350 
gastric ulcer and, 350 
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Intestinal hemorrhage, hemorrhagic in- Intestines, bacteria in, virulence of, con- 
farction of bowel and, 350 ditions influencing, 338 

hemorrhoids and, 350 bacteriology of, 336 

hernia and, 350 carcinoma of. 476 


inflammatory conditions of 
bowel and, 350 
mterstitial nephntis and, 350 
intussusception and, 350 
malarial fever and, 349 
prognosis of, 351 
purpura and, 349 
scuny and, 349 
septicopyaimia and, 349 
strangulation of liowel and, 
350 

symptoms of, 350 
treatment of, 351 
unassociated wath pathological 
conditions of bowel, 349 
% ah ular disease of heart and, 
350 

3'ellow fever and, 349 
indigestion, 343 

diagnosis of, 344 
etiology of, 343 
pain in, 344 
stools m, 344 
symptoms of, 344 
treatment of, 344 

obstruction, 442 See Intestines, ob- 
struction of 

processes, automatic mechanism m, 
332 

sand, 336 
false, 336 

m mucous colitis, 493 
torpor, constipation and, 354 
tract, pathogenic organisms m, 339 
physiology of, 327 

Intestmes, absorption of carbohydrates 
by, 331 

of fats by, 332 
of food bj', 331 
of proteids bj , 332 
in acute pentonitis, 520 
adenocarcinoma of, 477 
adenoma of, 485 
adhesions of, carcinoma and, 478 
amjdoid disease of, 439 
antipenstalsis of, 328 
pathological, 329 
arteriosclerosis of, 490 
atony of, gastric atony and, 168 
bacillus botuhnus in, 339 
P5'0C3mneus m, 339 
bactena m, clinical results of, 339 
defensive role of, 338 
distnbution of, 336 
growth of, conditions influ- 
encing, 338 

influence of age on, 337 
significance of, 338 
treatment of, 340 


adhesions and, 478 
age m, 476 
blood m, 483 
colloid, -477 
complications of, 483 
cylinder-celled, solid, 477 
diagnosis of, from intestinal di- 
% erticula, 475 
dilatation and, 478 
faces m, 483 
gastrocolic fistula m, 483 
intussusception m, 483 
medullaiy, 477 
metastasis and, 479 
obstruction and, 477 
pathology of, 477 
perforation and, 478 
into bladder m, 484 
pericolic abscess ana, 543 
peritonitis and, 479, 483 
pus m, 483 

round-celled, solid, 477 
scirrhus, 477 
sequela of, 477 
sev m, 476 
simple, 477 
sj’-mptoms of, 479 
treatment of, 484 
tumor m, 482 
volvulus m, 483 
chemical processes m, 329 
cholera bacillus m, 339 
compression of, 443 
concretions of, obstruction and, 453 
constriction of, 443 
descent of, 612 

diagnosis of, 615 
sigmoidopexy m, 620 
symptoms of, 612 
treatment of, operative, 620 
dilatation of, carcinoma and, 477 
diseases of, 327 

distention of, in intestinal indiges- 
tion, 344 

diverticula of, 472 
acquired, 473 
congenital, 472 

diagnosis of, from carcinoma, 475 
false, 473 
sjmaptoms of, 475 
treatment of, 475 
true, 472 

dysentery bacillus m, 339 
as excretorj'^ organs, 332 
gaseous distention of, 341 
hemangioma of, 486 
incarceration of, 443 
large, absorption in, 332 
lipoma of, 486 
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Intestines, lymphangioma of, 486 
lymphosarcoma of, 484 
symptoms of, 485 
treatment of, 485 
motor functions of, 327 
movements of, mechanism of, 328 
myoma of, 486 

neuralgia of, diagnosis of, from in- 
testinal colic, 347 
obstruction of, 442 
acute, 444 

diagnosis of, from appendi- 
citis, 425 

bacillus coll in, 448 
carcinoma and, 477 

of pancreas and, 678 
cholelithiasis and, 841 
chroni 443 

diagnosis of, from intestinal 
colic, 348 
collapse in, 449 
constipation m, 447 
definition of, 442 
diagnosis of, 450, 465 

from acute dilatation of 
stomach, 283 
pancreatitis, 644 
peritonitis, 532 
from ascites, 507 
from duodenal ulcer, 393 
from enterocolitis, 451 
from locomotor ata-s-ia, 451 
from peritonitis, 451 
from phantom tumor, 451 
from pneumonia, 451 
from typhoid fever, 451 
situation of, 451 
urine in, 452 

diaphragmatic hernice and, 455 
diarrhoea m, 447 
due to bands, 454 
fsecal masses, 452 
foreign bodies, 452, 453 
internal hernia, 455 
intussusception, 461 I 

diarrhoea in, 461 
distention in, 461 
hemorrhages m, 462 
pain in, 461 
prognosis of, 462 
sjmptoms of, 461 
tenesmus in, 462 
tumor m, 461 
vomiting 111 , 461 
knotting, 462 See Vol- 
loilus 

paraljsis of bouel, 469 

embolism and, 470 
meteorism and, 
471 

pathological anat- 
omy of, 471 
pentonitisand,470 


Intestines, obstruction of, due to paraly- 
sis of bowel, 
postoperative, 

469 

symptoms of, 471 
thrombosis and, 

470 

treatment of, 471 
twisting, 462 See Volimlus 
duodeno 3 e]unal hernia and, 455 
external hernia and, 455 
from adhesions, 456 
from compression, 458 
from congenital stenosis, 458 
from intussusception, 458 
age in, 460 
etiology of, 459 
location of, 460 
pathological anatom}' of, 
460 

from stricture, 457 
definition of, 457 
diagnosis of, 458 
pathological anatomy of, 
458 

symptoms of, 458 
treatment of, 458 
functional paralysis and, 469 
gallstones and, 452 
symptoms of, 453 
hernide into broad ligament of 
uterus and, 455 
into Douglas’ pouch and, 
455 

of foramen of Winslow and, 
455 

by incarceration of bow el, 456 
intersigmoidal hernia and, 455 
intestinal concretions and, 453 
Meckel’s diverticulum and, 454 
meteorism in, 446 
pain m, 445 

pathological anatomy of, 443 
penciEceal hernia and, 455 
prognosis of, 466 
symptoms of, 445 
treatment of, 467 
surgical, 468 

in tuberculosis of peritoneum, 
573 

vomiting m, 478 
obturation of, 443 
occlusion of, 443 
paralj sis of, in peritonitis, 525 
perforation of, carcinoma and, 478 
in gastric ulcer, 199 
peristalsis, increased, 329 
pathological, 329 
varieties of, 328 
proper, 327 
visible, 329 

in portal cirrhosis, 771 
rhj'thmic segmentation of, 327 
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Intestines, sarcoma of, 484 
sj'mptoms ot, 485 
treatment of, 485 
small, diseases of, acute peritonitis 
and, 516 

stenosis of, constipation and, 356 
obstruction due to, 458 
sti angulation of, 443 
stricture of, 443 

obstruction due to, 457 
pericolic abscesses and, 544 
s} pbilis of, 439 
tonic contractions of, 329 
tubercle bacillus m, 339 
tuberculosis of, 434 

chronic h 3 ''perplastic, 437, 562 
stenosing, 437 
treatment of, 438 
tuberculosis of peritoneum and, 
569 

ulceratne, 435 

diagnosis of, 436 

from amjdoid disease, 
437 

fsGCes in, 436 
symptoms of, 436 
terminal changes m, 436 
treatment of, 438 
tumors of, benign, 485 

sjmptoms of, 486 
treatment of, 487 
malignant, 476 
typhoid bacillus in, 339 
lucers of, 388 

anosmia in, 398 
catarrhal, 395 
classification of, 388 
decubital, 396 
diagnosis of, 398 
diarrhoea in, 398 
duodenal, 389 
embolic, 395 
fever in, 398 
follicular, 396 
hemorrhage in, 398 
jejunal peptic, 394 
leukasmic, 397 
in mucous colitis, 493 
pericolic abscesses and, 543 
prognosis of, 399 
pus in, 398 
stercoral, 396 
symptoms of, 397 
thrombotic, 395 
treatment of, 399 
trophic, 397 

tuberculosis of peritoneum and, 
574 

uriemic, 394 

Intraperitoneal subphrenic abscess, 548 

Intussusception, 459 See Intestines, 
obstruction of, due to intussuscep- 
tion 


Intussusception, diagnosis of, from tuber- 
culosis ol peritoneum, 575 
Ini erting enzymes, 331 
Iodic parotitis, 70 


J 

Jaundice, 689 

in abscess of Iner, 750, 751, 752 
in actn e congestion of liver, 727 
m acute catarrhal cholangitis, 809 
cholecystitis, 822, 823 
non-suppurative hepatitis, 744 
pancreatitis, 641, 642 
simple gastritis, 256 
yellow atrophy of liver, 721, 722 
in aneurism of hep?! c artery, 702 
in biliary cirrhosis, 792 
black, 694 
blood in, 694 
bloodvessels in, 695 
boils in, 694 
bradycardia m, 695 
calculi of pancreas and, 660 
m carcinoma of biliary ducts, 854 
of gall-bladder, 853 
of liver, 797 

of pancreas and, 678, 679 
catarrhal, 690, 807 See Cholan- 
gitis, catarrhal, acute 
diagnosis of, from acute yellow 
atrophy of liver, 723 
in cholelithiasis, 834 
m chronic peritonitis, 560, 566 
m circumpapillary carcinoma, 480 
m cirrhosis of stomach, 317 
coma m, 697 
congenital, 802 
convulsions in, 697 
in cy'sts of pancreas, 672 
delirium m, 697 
effects of, 693 
emotional, 693 

in endophlebitis of hepatic veins, 705 

erythrocytes in, 695 

etiology of, 689 

fsBces m, 698 

in fatty liver, 714 

gastro-intestinal tract in, 697 

grave, 690 

hiematogenous, 690 

heart in, 695 

hemeralopia in, 697 

hepatogenous, 690 

hereditary, 693 

hj pocholia m, 697 

infectious, 690 

diagnosis of, from acute catar- 
rhal cholangitis, 810 
In er in, 696 
menstrual, 693 
mucous membranes in, 693 
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Taundice, ncnous, G93 
s^ stem in, 697 
nutrition in, 698 
obstructive, 691 
oligocholia in, 697 
in passn e congestion of liver, 733 
pathogenesis ol, 691 
phenol in urine in, 696 
polycytli'emia in, 695 
in portal cirrhosis, 773, 77 1 
pruritus in, 694 
skin in, 693 

in suppurative cholangitis, 813 
pancreatitis, 648 
telangiectases of skin in, 69 1 
toxic, 69 

in toxic gastritis, 263 
in tuberculosis of peritoneum, 574 
types of, 689 
urine in, 695 
urobihnuna in, 696 
aatihgoidea in, 694 
xanthelasma in, 694 
xanthoma m, 694 
xanthopsia in, 697 
Jejunal peptic ulcer, 394 
Jejunum, carcinoma of, 480 
Juvenile vomiting, 147 


K 

Keratosis buccahs, 65 
Kidneys, abscess of, subplirenic abscess 
and, 547 
anatomy of, 600 

displacement of, 609 See Nephro- 
ptosis 

gangrene of, in nephroptosis, 610 
in general chronic perihepatitis, 739 
movable, diagnosis of, from appendi- 
citis, 427 

from gastric carcinoma, 244 
frequency of, 604 
gastrectasis and, 287 
in portal cirrhosis, 771 
pressure of, acute dilatation of stom- 
ach and, 282 


L 

Labi vl glands, inflammation of, 45 
Lacrjunal glands, enlargement of, 72 
Lactescent ascites, 504 
Lactic acid m carcinoma of stomach, 237 
Laennec's cirrhosis of In er, 758 
Langerlians, islands of, m carcinoma of 
pancreas, 677 

Lardaceous disease of Iner, ascites and, 
500 

Lari nx, carcinoma of, breath in, 42 
Lead colic, 349 


j Leprosy of mouth, 60 
Leuka.mia, diagnosis of, from congestion 
of Iner, 734 

Leukoimic infiltration of Iner, 717 
ulcers of intestines, 397 
Leukocytosis m abscess of Iner, 750, 751 
m acute cholec> stitis, 822, 823 
pancreatitis, 638, 641 
111 appendicitis, 416 
in li ematemcsis, 320 
in phlegmonous gastritis, 261 
m suppurative cholangitis, 814 
pancreatitis, 648 
Leukoplakia, 65 
etiology of, 65 
pathology of, 66 
relation of, to epithelioma, (iG 
symptoms of, 66 
treatment of, 66 
Leukoplasia, 65 

Levulosuna, alimentary , in hepatic cir- 
rhosis, 688 

m portal cirrhosis, 779 
Lichen planus of mouth, 54 
Linguopapilhtis, 63 
Lingua nigra, 62 
Lipase, 330 

Lipogenic function of In cr, 686 
Lipoma of intestines, 486 
of liver, 801 
of peritoneum, 581 

Lips, color of, in Addison’s disease, 44 
in anoimia, 44 
in aortic stenosis, 44 
in asphyxia, 44 

in chronic parenchy matous ne- 
phritis, 44 

m congenital heart disease, 44 
m emphysema, 44 
in hemorrhage, 44 
m intestinal toxaimia, 44 
m jaundice, 44 
in lead poisoning, 44 
in mediastinal tumor, 44 
m pneumonia, 44 
double, 43 
dryness of, 44 
eruptions of, 44 
fissure of, 44 
tremor of, 44, 45 
Lithsemic splanchnoptosis, 60S 
Liver, abscess of, 745 

amoebai m, 754 
appendicitis and, 411, 747 
biliary duct infection m, 748 
blood in, 754 
chills in, 750, 751, 752 
diagnosis of, 755 

from biliary intermittent 
feaer, 756 

from carcinoma, 800 
from cholelithiasis, 756 
from malarial fever, 756 
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Li-^-er, abscess of, diarrhoea in, 754 
dysentery and, 746 
etiology of, 746 
facies in, 753 
fe%er in, 750, 751, 752 
hepatic artery infection in, 747 
vein infection in, 747 
jaundice in, 750, 751, 752 
liver in, 748, 753 
lymphatic infection in, 748 
microorganisms and, 746 
pain in, 750, 751, 752 
pathology of, 748 
prognosis of, 756 
rupture of, 754 
septicopyaimic, 751 
signs of, 753 
spleen in, 754 

subphremc abscess and, 547 
suppurative cholecystitis and, 
746 

in suppurative pancreatitis, 649 
sweating in, 752 
symptoms of, 750 
traumatic, 750 
traumatism and, 746 
treatment of, 756 
tropical, symptoms of, 751 
urine in, 753 
actinomycosis of, 795 
in acute catarrhal cholangitis, 809 
non-suppurative hepatitis, 744 
yellow atrophy of, 718 

alcohol and, 719 
ascites in, 723 
blood in, 723 
chemistiy of, 721 
chloroform poisoning 
and, 719 
diagnosis of, 723 

from biliary cir- 
rhosis, 723 
from catarrhal 
jaundice, 723 
from phosphorus 
poisoning, 723 
diarrhoea in, 722 
etiology of, 718 
faeces m, 722 
haematemesis in, 722 
hemorrhages in, 721, 
722 

histology of, 720 
hj'^perplasia in, 720 
jaundice in, 721, 722 
leucin in, 721 
microorganisms and, 
719 

pathogenesis of, 721 
pathology of, 719 
phosphorus poisoning 
and, 719 

pregnancy and, 718 


Liver, acute yellow atrophy of, prog- 
nosis of, 724 
spleen in, 720, 722 
sj mptoms of, 722 
syphilis and, 719 
treatment of, 724 
tyrosin m, 721 
urine in, 721, 722 
adenoma of, 801 
amyloid, 714 

diagnosis of, 716 

from cirrhosis, 780 
from congestion, 734 
from enlargement of liver, 
716 

from fatty In^er, 714, 716 
etiology of, 714 
histology of, 715 
pathology of, 715 
prognosis of, 716 
spleen in, 715 
symptoms of, 715 
treatment of, 716 
anatomj' of, 600 
angioma of, 801 

anomalies of form of, acquired, 699 
biliary eohc in, 700 
diagnosis of, 700 
prognosis of, 700 
sjTOptoms of, 700 
treatment of, 700 
congenital, 698 
of position of, acquired, 700 
diagnosis of, 701 
symptoms of, 701 
atrophy of, 710 

acute yellow, 718 
diagnosis of, 712 
etiology of, 711 
general, 711 
histology of, 711 
localized, 711 
metabolism and, 711 
pathology of, 711 
prognosis of, 712 
symptoms of, 711 
treatment of, 712 
m biliary cirrhosis, 791, 793 
carcinoma of, 795 
ascites in, 797 
of biliary ducts, 852 
diagnosis of, 799 

from abscess of liver, 800 
from biliary cirrhosis, 800 
from carcinoma of gall- 
bladder, 855 
of stomach, 244 
from hydatic disease of 
liver, 800 

from postal cirrhosis, 800 
from syphilis of liver, 800 
from tumors of omentum, 
799 
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Lner, carcinoma of, diagnosis of, from 
tumors of stomach, 799 
etiology of, 795 
gall-bladder in, 798, 852 
jaundice in, 797 
pathology of, 796 
prognosis of, 800 
symptoms of, 797 
treatment of, 800 
cardiac, 729 

m chronic perihepatitis, 738, 739,741 
circulation of, 765 
cirrhosis of, 757 
anthracotic, 785 
ascites and, 499 
biliary, 790 

d.iagnosis of, 794 

from acute yellow at- 
rophy of liver, 723 
from carcinoma of li\ er, 
800 

from portal cirrhosis, 
794 

etiology of, 790 
fever in, 793 
forms of, 758 

Hippocratic fingers in, 793 
histology of, 791 
jaundice in, 792 
pathology of, 791 
prognosis of, 795 
spleen in, 792, 793 
Bvmptoms of, 792 
treatment of, 795 
types of, 793 
Budd’s non-alcoholic, 760 
in children, 785 
chronic pancreatitis and, 652 
diagnosis of, from chronic peri- 
hepatitis, 742 
from congestion, 734 
from fatty Iner, 714 
from portal thrombosis, 707 
from peritoneal tubercu- 
losis, 575 

from tumors of peritoneum, 
597 

dyspeptic, 760 
forms of, 757 
in haimochromatosis, 783 
intestinal hemorrhage and, 350 
le\ ulosuria m, 6SS 
malarial, 707, 784 
portal, 759 

alcohol and, 760 
anastomosis m, 763 
ascites in, 77G 
hovels in, 773 
in children, 785 
coma m, 775 
complications of, 779 
connectne tissue in, 769 
con\ ulsions m, 775 
^OL \ —56 


Liaer, cirrhosis of, portal, delirium m, 
775 

diagnosis of, 780 

from amyloid liver,7S0 
from an cmia, 782 
from biliary cirrhosis, 
780, 794 

from carcinoma of In er, 
800 

of stomach, 781 
from chronic perito- 
nitis, 781 

from fatty In er, 780 
from nephritis, 782 
from passive conges- 
tion, 780 

from portal thrombo- 
sis, 781 

from splenic anoimia, 
781 

from syphilis, 780 
from tuberculosis of 
peritoneum, 781 
from tumors of perito- 
neum, 781 

from ulcer of duode- 
num, 781 
of stomach, 781 
etiology of, 759 
fatty acids and, 760 
fever in, 773, 775 
Immatemesis in, 773 
hiemochromatosis and, 761 
heart in, 778 
hemorrhoids m, 773 
histology of, 765 
intestines m, 771 
jaundice in, 774 
kidneys m, 771 
levulosuna in, 779 
Iner in, 761, 776 
malarial fever and, 761 
nephritis in, 780 
neuritis in, 780 
occult blood in, 774 
cedema in, 778 
operation in, 789 
pain m, 773 
pancreas in, 771 
pathogenesis of, 771 
pathology of, 761 
peritoneum m, 771 
phenoluna in, 779 
prognosis of, 785 
rectum in, 771 
signs of, 775 
sj^een in, 770, 776 
splenic anaemia and, 760 
stomach in, 770 
stupor in, 775 
sj mptoms of, 773 
syphilis and, 761 
treatment of, 786 
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er, cirrhosis of, portal, tuberculosis 
and, 761, 779 
t j pes of, 783 
urine in, 779 
urobihnuria in, 779 
vomiting in, 773 
mesenteric thrombosis and, 488 
tuberculosis of peritoneum and, 
568 

cloudy swelling of, 712 
congestion of, 725 
actne, 726 

albuminuria m, 727 
“cold” and, 726 
diagnosis of, 727 
etiolog^”^ of, 726 
jaundice m, 727 
pain in, 727 
patholog} of, 727 
prognosis of, 728 
symptoms of, 727 
treatment of, 728 
urine in, 727 
passive, 729 

ascites in, 733 
circulation and, 730 
diagnosis of, 734 

from amyloid degener- 
ation, 734 

from cirrhosis, 734, 780 
from leukremia, 734 
from malignant dis- 
ease, 734 

in diseases of lungs, 730 
dyspnoea in, 734 
etiology of, 729 
heart in, 729, 731, 732 
histology of, 731 
jaundice in, 733 
oedema m, 733 
pain in, 733 
pathology of, 730 
peritonitis in, 733 
prognosis of, 734 
symptoms of, 732 
treatment of, 734 
urine in, 734 
corset, 699 
cysts of, 801 

hydatid, subphrenic pneumotho- 
rax and, 556 

diseases of, acute peritonitis and, 516 
displacement of, diagnosis of, from 
fatty h\er, 714 
emphysematous, 712 
enlargement of, diagnosis of, from 
amyloid liver, 716 
from fatty In er, 714 
fatty, 712 

alcoholism and, 713 

aniemia and, 713 

cachexia and, 713 

diagnosis of, 714 I 


Liver, fattj, diagnosis of, from amiloid 
In er, 714, 716 
from cirrhosis, 714, 781 
from displacement of In er, 
714 

from enlargement of In er 
714 

etiologj of, 713 
histology of, 713 
infectiops and, 713 
jaundice in, 714 
metabolism and, 713 
patholog}' of, 713 
prognosis of, 714 
svmptoms of, 714 
treatment of, 714 
t omiting in, 714 
fibroma of, 801 

floating, 612 See Hepatoptosis 
functions of, 684 

detoxifj mg, 686 
disorders of, 683 
failure of, 685 
glj cogenic, 687 
lipogenic, 686 
test of, 685 
urea-forming, 687 
gaseous, 712 

gumma of, diagnosis of, from cuci- 
noma ot stomach, 244 
in haimochromatosis, 783 
hydatid disease of, diagnosis of, from 
carcinoma, 800 
infiltration of, calcareous, 717 
leuk'emic, 717 
in jaundice, 696 

lardaceous disease of, ascites and, 500 
linguiforin lobulation of, 699 
lipoma of, 801 

lymphatic glands of, diseases of, 710 
t essels of, diseases of, 710 
necrosis of, 717 
nutmeg, ascites and, 499 
parenchymatous degeneration of, 712 
perforation of, in gastric ulcer, 199 
pericarditic pseudocirrhosis of, 737 
pigmentation of, 716 
bilirubin in, 716 
biln erdin m, 716 
m hiemochromatosis, 716 
hsemofuscin in, 716 
haimosiderin in, 716 
in malarial fei er, 716 
in portal cirrhosis, 761 
retrogressive disorders of, 710 
rupture of, hsemoperitoneum and, 511 
sarcoma of, 801 
sugar-iced, 737 

m suppurative cholangitis, 813, 814 
syphilis of, 795 

ascites and, 500 

chronic pentonitis and, 563 

iagnosis of, from carcinoma, 800 
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I ner in thrombosis of portal ^eln, 707 
tropical, 72G 
tuberculosis of, 795 
tumors of, ascites and, 500 
benign, 801 
malignant, 795 

Ijocomotor ataxia, diagnosis of, from in- 
testinal obstruction, 451 
Loreta’s operation m congenital stenosis 
ot p^lorus, 310 
Luduig’s angina, 75 

sj mptoms of, 70 
treatment ot, 7fa 

Lungs, diseases of, cholelithiasis and, 828 
in tuberculosis of peritoneum, 569 
Lupus erythematosus of mouth, 53 
Lycorcxia, 133 

L} mphangioma of intestines, 486 
of lips, 45 

Lvmphatic glands of h\ er, diseases of, 710 
cessels of luei, diseases of, 710 
L\ mpliatics in acute peritonitis, 520 
of appendix, 404 
in cirrhosis of stomach, 315 


M 

McBunNFi’s point, 401 
Macrocheiha, 01 
Alacroglossia, 01 
^lalacia, 135 

Malarial cirrhosis of In cr, 784 

fc\er, diagnosis ol, Irom appendicitis, 
420 

from suppuratu e cholan- 
gitis, 815 

diarrhoea and, 307 
intestinal colic and, 340 
hemorrhage and, 349 
pernicious, diagnosis of, from 
acute peritonitis, 534 
pigmentation of luer in, 716 
portal cirrhosis and, 701 
Malformations of oesophagus, 79 
Malnutrition in dilatation of colon, 305 
Meckel’s diverticulum, 472 

intestinal obstruction and, 454 
Medull irv carcinoma of stomach, 226 
Melama in thrombosis ot portal lein, 707 
Mel uioglossia, 62 
Membranous cholecj'stitis, 820 
colitis, 491 
gastritis, 265 

Mcmngitis, tuberculous, tuberculosis of 
pentoneum and, 575 
Menstrual jaundice, 693 
Mental strain, h^peracIdlt^ and, 114 
Mercurial stomatitis, 48 
Merjcism, 139 

definition of, 140 
diagnosis of, 141 
ctimogv of, 140 


Mer^ cism, prognosis of, 141 
s\ mptoms of, 141 
treatment of, 141 

Mesenteric arteries, embolism of, 487 
abdomen in, 489 
atheroma and, 488 
diagnosis of, 490 

from acute peritonitis, 
533 

diarrhoea in, 489 
endocarditis and, 487 
etiolog\ of, 487 
hemorrhage in, 489 
pain in, 489 

pathological anatomj of, 
488 

prognosis of, 490 
symptoms of, 489 
treatment of, 490 
\ omiting m, 489 
thrombosis of, 487 
abdomen in, 489 
cirrhosis of li\er and, 488 
diagnosis of, 490 
diarrhoea in, 489 
etiology of, 488 
hemorrhage in, 489 
pain in, 489 

pathological anatomN ot, 
488 

prognosis ot, 490 
symptoms of, 489 
thrombosis of portal \ein 
and, 488 

treatment of, 490 
I aomiting in, 489 

I glands, diseases of, acute peritonitis 
and, 516 

peritonitis, chronic, 561 
Mesentery, cysts of, 585 

diagnosis of, from cj^sts of pan- 
creas, 673 

rupture of, hasmoperitoneum and, 
511 

suppuration in, 542 
traction of, 37 
Meso-appendix, 402 
Mesosigmoiditis, 561 
s^^nptoms ot, 561 

Metabolism, atrophy of Iner and, 711 
cholelithiasis and, 829 
iattj luer and, 713 

Jletastases in carcinoma of intestines, 

. 479 

of stomach, 227 
Meteorism, 340 
Jlicroglossia, 61 
Mikulic/’s disease, 72 
Milki ascites, 504 
Moeller’s glossitis, 64 
Motor functions of intestines, 327 
Mouth, acne of, 54 

actinomycosis of, 60 
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Mouth, angioneurotic oedema of, S3 
bacillus diphtherial in, 40 
gangrenie pulpa; in, 40 
of glandeis in, 41 
lepraj in, 41 
ma-s-imus in, 40 
necrodentalis in, 40 
pseudodiphthericus in, 40 
p> ocvaneus m, 40 
of rhinoscleroma in, 41 
tuberculosis in, 40 
bacteriology of, 39 
bacterium gingivitidis in, 40 
carcinoma of, 52 
cladothriv buccahs in, 40 
C 3 rsts of, 52 

dermoid, S3 
dermatoses of, 53 
in diabetes, 55 
diseases of, 39 
dr3’’, 69 
eczema of, 54 
erysipelas of, 54 
lodiococcus vaginatus in, 40 
leprosy of, 60 
leptothrix buccahs maxima in, 40 
innominata in, 40 
in leukajmia, 55 
lichen planus of, 54 
in locomotor ataxia, 56 
lupus erythematosus of, 53 
pemphigus of, 54 
in pernicious anaimia, 55 
pneumococcus in, 40 
in pregnancy, 56 
psoriasis of, 53 
scleroderma of, 54 
scleroma of, 61 
in scurvy, 55 
spirochcetes in, 41 
in sprue, 441 

staphylococcus pyogenes in, 40 
^ streptococcus brevis in, 40 
pyogenes in, 40 
S 3 "phihs of, 58, 59 
tinea circinata of, 54 
tuberculosis of, 57 
tumors of, 52 
in typhoid fe^el, 54 
in ursemia, 55 
urticaria of, 53 
in varicella, 56 
in variola, 56 

Movable kidney, diagnosis of, from ap- 
pendicitis, 427 
JIucocele of appendix, 433 
Mucous colic, 491 

colitis, 490 See Colitis mucous 
blood supply and, 33 
diarrhoea, 491 

membrane m mucous colitis, 491 
Muscles in ascites, 501, 505 
Mycotic gastritis, 263 
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M 3 'cotic stomatitis, 49 
M 3 mma ot appendix, 433 
of intestines, 486 
of oesophagus, 104 
of peritoneum, 580 
M 3 'xoma of appendix, 433 
of peritoneum, 583 


N 

Nausex in achylia gastnca, 159 
in appendicitis, 412, 414 
nervosa, 149 

in nervous gastralgia, 136 
in phlegmonous gastritis, 260 
salivation in, 69 
in splanchnoptosis, 607 
in toxic gastritis, 262 
m volvulus of omentum, 469 
Necrosis of appendix, 400 
of In^er, 717 

Necrotic oesophagitis, 80 
Nephritic colic, diagnosis of, from gas- 
tralgia, 137 

Nephritis, chronic perihepatitis and, 738 
diagnosis of, from portal cirrhosis, 
782 

interstitial, intestinal hemorrhage 
and, 350 

nephroptosis and, 610 
in portal cirrhosis, 780 
Nephrolithiasis, diagnosis of, from ap- 
pendicitis, 427 
hyperacidity and, 114 
Nephroptosis, 609 

appendicitis and, 610 
congenital, 610 
diagnosis of, 614 

from distended gall-bladder, 615 
from f ccal tumors, 615 
from hepatoptosis, 615 
irom m 3 mma of uterus, 615 
from ovarian cyst, 615 
tumor, 615 

dilatation of stomach and, 611 
Dietl’s crises in, 610 
gangrene of kidney m, 610 
hsematuria m, 610 
hydronephrosis m, 610 
nephritis in, 610 
nephropexy in, 620 
neurasthenia in, 610 
S 3 ^mptoms of, 610 
treatment of, operative, 619 
urination in, 610 
urine m, 610 

Nephropexy m nephroptosis, 620 
Nervous anorexia, 163 
dyspepsia, 170 
eructation, 143 
gastralgia, 135 
jaundice, 693 
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}ser\ous nausea, 149 

system and gastric secretion, 25 
\oiniting, 144 

Neuralgia, intercostal, diagnosis of, from 
gastralma, 137 
trigeminal, sain ation m, GO 
Neurasthenia, aton} of stomach and, 1G7 
cl ironic gastritis and, 272 
gastrica, 170 See Djspepsia, ncr- 
^ous 

in mucous colitis, 493 
in nephroptosis, 610 
in splanchnoptosis, G07 
a omiting and, 14G 

Neuropathic hscmatemesis, diagnosis of, 
322 

Neiirorctimtis m litcmatemesis, 320 
Neuroses, gastric, 105 See Gastric neu- 
roses 

of oesophagus, 86 
motor, 87 
sen6or\ , SG 

Neurotrophic disturbance, 28 
Noma, 48 

0 

Onrsm, diagnosis of, from ascites, 507 
Obstipation, 352 
Obturation of intestines, 443 
Occlusion of intestines, 443 
“Occult bleeding” m carcinoma of stom- 
ach, 231, 238 
in gastric ulcer, 192 

aloin test for, 194 
benndm test for, 194 
chemical tests for, 193 
spectroscopic test for, 
193 

Teichmann’s test for, 
193 

a alue of examination 
for, 194 

G3dema, angioneurotic, of mouth, 53 ! 

carcinoma of pancreas and, G7S 
m enterocolitis, 385 
m general chronic pcriheuatitis, 741 
in passn c congestion of in er, 733 
m portal cirrhosis, 778 
m thrombosis of portal a cm, 707 
m tuberculosis of peritoneum, 572 
Glsophageal rcgurgit ition, diagnosis of, 
from gastric regurgit ition, 142 
a^,sophagitis, acvitc, 79 
diagnosis of, 82 
etiologa of, 79 
patholog} of, SO 
sequela! of, 82 
sj mptoms of, 81 
dasphagi i m, 81 
pun m, 82 
thirst in, 82 
treatment of, 82 


CEsophagitis catarrhal, SO 
chronic, 82 

pathology of, S3 
sequela! of, 83 
sj'mptoms of, 83 
treatment of, 84 
corrosia^e, 81 
exfohatiae, SO 
follicular, SO 
infectia e, 81 
necrotic, 80 
phlegmonous, 80 
ulceratiae, 80 

QLsophagus, actinomamosis of, SG 
auscultation of, 78 
carcinoma of, 97 

diagnosis of, 102 
dysphagia in, 101 
dyspnoea in, 101 
etiology' of, 97 
extension of, 100 
pain m, 101 
pathology of, 98 
perforation in, 99 
prognosis of, 102 
ptosis in, 101 
site of, 99 
symptoms of, 100 
treatment of, 102 
congenital malfoimations of, 79 
description of, 77 
dilatation of, 90 

in cardiospasm, 150 
diagnosis of, 91 

from dn erticula, 91 
from gastrectasiB, 295 
from stenosis, 91 
dy’spncea in, 90 
etiology of, 90 
idiopathic, 85 
prognosis of, 91 
symptoms of, 90 
treatment of, 91 
diseases of, 77 
diverticula of, 91 
breath m, 42 
diagnosis of, 93 
from spasm, 88 
etiology of, 91 
pathology' of, 91 
pressure, 91 
respiration in, 93 
symptoms of, 93 
treatment of, 94 
aomiting in, 93 
ectasia of, 90 
examination of, 78 
fibroma of, 103 
fibromyoma of, 104 
herpes of, 89 

inflammation of, 79 Sec OSsopba- 
gitis 

m\ oma of, 104 
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CEsophagus, neuroses of, 86 
motoi, 87 

diagnosis of, 88 
etiology of, 87 
S 3 Tnptoms of, 88 
treatment of, 89 
sensorj', diagnosis of, 87 
treatment of, 87 
non-malignant growths of, 103 
palpation of, 78 
papilloma of, 104 
paralj'sis of, 89 
pemphigus of, 89 
percussion of, 78 
rupture of, 85 
sarcoma of, 103 
spasm of, 87 

diagnosis of, 88 
etiologj' of, 87 
symptoms of, 88 
treatment of, 89 
stenosis of, diagnosis of, 91 
from spasm, 88, 96 
non-mahgnant, 94 
congenital, 95 
diagnosis of, 96 

from carcinoma, 96 
from foreign bodies, 96 
a;-rays in, 96 
etiology of, 95 
fibrous, 95 
prognosis of, 96 
sequela; of, 95 
sj’-mptoms of, 95 
treatment of, 96 
stricture of, non-mahgnant, 94 
syphilis of, 86 
tuberculosis of, 86 
ulcers of, 84 

decubitus, 84 
peptic, 84 
pressure, 84 
symptoms of, 84 
treatment of, 85 
uraimic, 85 

varices of, diagnosis of, from ha'ma- 
temesis, 322 
Oidium albicans, 46, 50 
Oligocholia in jaundice, 697 
Omentum, abscess of, 542 
cj'sts of, 587 

in general chronic perihepatitis, 739, 
741 

inflammation of, 541 See Epiplo- 
itis 

tumors of, diagnosis of, from carci- 
noma of liver, 799 
of stomach, 243 
^ ohuilus of, 469 

Oophoritis, diagnosis of, from appendi- 
citis, 428 

Optic neuritis in ha?matemesis, 320 
Oral sepsis, 41 


Organic disease, function and, 23, 28 
Ovarian c\ sts, acute peritonitis and, 516 
chronic peritonitis and, 560 
diagnosis of, from ascites, 507 
Ovarj’-, cystadenoma of, diagnosis of, 
from hydatid cysts of pentoneum, 
584 

C 3 sts of, diagnosis of, from cysts of 
pancreas, 673 
from nephroptosis, 615 
neuralgia of, diagnosis of, from ap- 
pendicitis, 428 

tumors of, diagnosis of, from neph- 
roptosis, 615 
Ozaina, breath m, 42 


P 

Pain m abscess of liver, 750, 751, 752 
m acute cholecystitis, 821 
enteritis, 374 

non-suppurative hepatitis, 744 
pancreatitis, 640 
perihepatitis, 736 
peritonitis, 522, 524 
in appendicitis, 412 
in arteriosclerosis of intestines, 490 
in ascites, 506 
m calculi of pancreas, 660 
in carcinoma of biliary ducts, 855 
of colon, 481 
of gall-bladder, 853 
of ileum, 480 
of lejunum, 480 
of In er, 797 
of pancreas, 679 
m cholelithiasis, 833, 834 
m cholera nostras, 375 
in chronic dilatation of stomach, 289 
interstitial pancreatitis, 655 
peritonitis, 560 
m cirrhosis of stomach, 316 
m colitis, 380 
in congestion of liver, 727 
m constipation, 357 
in cists of pancreas, 672 
m diarrhoea, 369 
m duodenal ulcer, 390 
in gastric ulcer, 188 
cause of, 189 
effect of food on, 189 
time of, 189 
in hrematemesis, 320 
m intestinal colic, 347 
diverticula, 475 
indigestion, 344 
obstruction, 445 

due to paralysis of bow'el, 
471 

ulcers, 398 

in intussusception, 461 
m lead colic, 349 
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Pam in mesenteric embolism, 489 
m thrombosis, 489 
in mucous colitis, 492 
in nephroptosis, 610 
in passive congestion of liver, 733 
m portal cirrhosis, 773 
in splanchnoptosis, 607 
in subphrenic abscess, 553 
pneumothorax, 558 
in suppurative cholangitis, S13 
pancreatitis, 648 

in tuberculosis of peritoneum, 572 
in volvulus, 464 

of omentum, 469 
Palate, soft, spasm of, 63 
Palpitation of heart m nervous dyspepsia, 
172 

Pancreas, abscess of, 648 See Pancre- 
atitis, suppurative 
calculi of pancreas and, 661 
subphrenic abscess and, 547 
in acute dilatation of stomach, 
282 

adenoma of, 677 
anatomy of, 600 

atrophy of, chronic interstitial pan- 
creatitis and, 653 
calculi of, 657 

abscess of pancreas in, 661 
azotorrhcea in, 661 
bacillus coll m, 658 
carcinoma of pancreas in, 661 
cholelithiasis and, 657 
colic in, 660 
complications of, 661 
constituents of, 658 
cysts of pancreas and, 667 
diabetes mellitus in, 660 
diagnosis of, 661 
duct of Wirsung m, 659 
etiology of, 657 
glycosuria, alimentary in, 661 
jaundice in, 660 
pain in, 660 
pathology of, 658 
steatorrhcea in, 661 
symptoms of, 659 
treatment of, 662 
carcinoma of, 676 

ascites and, 678, 680 
bouels in, 679 
calculi of panel eas and, 661 
carcinoma of duodenum and, 
67S, 681 

of stomach and, 678, 681 
chronic pancreatitis and, 651 
complications of, 677 
treatment of, 682 
diabetes mellitus and, 677 
diagnosis of, 681 

from carcinoma of gall- 
bladder, 856 
from cholelithiasis, 681 


Pancreas, carcinoma of, diagnosis of, 
from circumpapillary car- 
cinoma, 480 

from suppurative pancrea- 
titis, 650 

fatty stools in, 679 
gall-bladder m, 680 
glycosuria in, 680 
hydronephrosis and, 678 
incidence of, 676 
intestinal obstruction and, 678 
islands of Langerhans in, 677 
jaundice and, 678, 679 
liver in, 680 
oedema and, 678 
pain in, 679 
pathology of, 676 
secondary, 676 
symptoms of, 678 
treatment of, 682 
tumor in, 679 
m cholelithiasis, 839 
cysts of, 663 

ascites m, 672 
classification of, 663 
contents of, 669 
diabetes mellitus m, 672 
diagnosis of, 673 

from aortic aneurism, 674 
fiom ascites, 507 
from cysts of mesentery, 
673 

from distended gall-bladder, 
673 

from echinococcus cysts, 
673 

from hydronephrosis, 674 
from ovarian cysts, 673 
from suppurative pancrea- 
titis, 650 
etiology of, 666 
ferments in, 670 
hemorrhagic, 669 
jaundice in, 672 
pain in, 672 

pancreatitis and, 643, 069 
pathology of, 666 
positions of, 664, 665 
proliferation, 668 
pseudocysts, 663 
relation of, to adjacent organs, 
671 

retention, 667 
steatorrhcea m, 672 
symptoms of, 070 
traumatic, 668 
treatment of, 674 
true, 663 
tumors in, 670 

disappearance of, 671 
\omitiag m, 672 
descent of, 613 
diseases of, 621 
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Pancreas, diseases of, ahmentarj’- glyco- 
suria and, G2S 
azotorrhoea in, 624 
diabetes mellitus and, 626 
due to impairment of metabolic 
function, 626 
of pancreatic secretion, 
621 

fiEces in, 622, 624 
glycosuria and, 626 
pathology of, 621 
steatorrhoea in, 621 
sj^mptoms of, 621 
in liaimocliromatosis, 783 
hemorrhage into, 634 
perforation of, in gastric ulcer, 199 
in portal cirrhosis, 771 
sarcoma of, 677 
syphilis of, 656 
tuberculosis of, 656 
Pancreatic apoplexy, 634 

cvsts, acute pancreatitis and, 643 
juice, ferments of, 330 
secretion of, 329 
Pancreatitis, 35 

acute hemorrhagic, 633 

abdomen in, 641, 642 
bacillus coll in, 636 
classification of, 635 
complications of, 643 
constipation in, 641 
course of, 639 
diabetes in, 643 
diagnosis of, 644 

from acute peritonitis, 
533 

from appendicitis, 426 
from biliary colic, 644 
from duodenal ulcer, 
393 

from intestinal ob- 
struction, 644 
from perforation of 
gall-bladder, 644 
from ruptured aneu- 
rism, 644 

from suppuration of 
lesser peritoneum, 
644 

from suppurative pan- 
creatitis, 650 
duodenitis and, 635 
etiology of, 635 
freces in, 642 
fat necrosis and, 631 
fe\er in, 641, 642 
foudroyant, 640 
gastritis and, 635 
gastroduodenitis and, 636 
glycosuria in, 641, 642 
jaundice in, 641, 642 
pain in, 640 

pancreatic cysts and, 643 


Pancreatitis, acute hemorrhagic, perfora- 
tion of duodenum in, 
643 

of stomach m, 643 
of transverse colon in, 
643 

peripancreatic cj'sts and, 
643 

pregnancy and, 636 
sequelTj of, 643 
shock in, 640 
stages of, 640 
sjmptoms of, 639 
thrombosis m, 643 
treatment of, 644 
tumor in, 642 
1 omiting in, 640 
cholelithiasis and, 839 
chronic interstitial, 650 

alcoholism and, 652 
arteriosclerosis and, 652 
atrophy of pancreas and, 
653 

carcinoma of pancreas and, 
651 

cholelithiasis and, 651 
cirrhosis of In er and, 652 
diabetes and, 652, 655, 656 
diagnosis of, 655 
etiology of, 651 
glycosuria in, 655 
mteracinar, 654 
interlobular, 653 
occlusion of duct of IVir- 
sung and, 651 
pam in, 655 
pathology of, 653 
B 3 mptoms of, 655 
syphilis and, 652 
vomiting in, 655 
experimental, 636 
gangrenous, 638, 641 
fat necrosis and, 630 
suppuratne, 646 
abdomen in, 648 
abscess of liver in, 649 
bacteriology of, 647 
chills in, 648 
collapse in, 648 
definition of, 646 
diagnosis of, 649 
from acute hemorrhagic pan- 
creatitis, 650 
emaciation in, 649 
etiologj’- of, 646 
fever m, 648 
glycosuria m, 649 
jaundice in, 648 
leukocjdosis in, 648 
pain in, 648 
pathology of, 647 
perforation of duodenum in, 649 
of stomach m, 649 
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Pancreatitis, suppurative, peritonitis in, 
649 

sequeliE of, 649 
symptoms of, 647 
thrombosis of splenic vein in, 649 
treatment of, 650 
tumor m, 648 
unne in, 649 
vomiting in, 648 
traumatic, 636 

cholelithiasis and, 637, 643 
leukocytosis in, 638, 641 
pathology of, 637 
Panphlebitis, 709 
Papillitis Imguahs, 63 
Papilloma of oesophagus, 104 
Paracentesis abdominis, 510 
Paracolon bacillus in intestines, 339 
Paraisthesia of oesophagus, 86 
Paragusia, 43 

Paralysis of bowel, intestinal obstruction 
due to, 469 
of oesophagus, 89 
of soft palate, 63 
of tongue, 62 

Paratyphoid bacillus in intestines, 339 
Parenchymatous degeneration of liver, 
712, 743 
Parorexia, 135 
Parotid gland, cysts of, 52 
Parotitis, 70 

gastric ulcer and, 202 
iodic, 70 

in subphrenic pneumothorax, 558 
Pathogenic organisms in intestinal tract, 
339 

Pemphigus of mouth, 54 
of oesophagus, 89 
Peptic ulcer, 175 

jejunal, 394 
of oesophagus, 84 

Peptonuria in carcinoma of stomach, 232 
Pertoration m duodenal ulcer, 210, 390, 
391 

in gastric ulcer, 197 

course of, 199 
into abdominal wall, 199 
into diaphragm, 199 
into gall-bladder, 199 
into intestines, 199 
into liver, 199 
into pancreas, 199 
into pericardium, 199 
into pleura, 199 
into portal vein, 199 
into spleen, 198 
pain in, 200 
signs of, 199 
symptoms of, 199 
treatment of, surgical, 219 
Pen-appendicular abscess, 410, 421 

rupture of, into bladder, 411 
into CECcum, 411 


Pen-appendicular abscess, rupture of, 
into gall-bladder, 411 
into peritoneal cavity, 411 
into pleural cavity, 411 
into ureter, 411 
into uterus, 411 
through abdominal wall, 411 
Pericarditic pseudocirrhosis, 499, 737 
Pericarditis m chronic perihepatitis, 741 
peritonitis and, 562 

Pericardium in chronic perihepatitis, 739 
perforation of, in gastric ulcer, 199 
Pericholecvstic adhesions, chronic, 839 
Pericolic abscesses, 543 

diagnosis of, 544 
etiology of, 543 
subphrenic abscess and, 547 
symptoms of, 544 
treatment of, 544 
Pericolitis, 399 
acute, 540 

etiology of, 540 
symptoms of, 541 
treatment of, 541 
chronic, 561 
diagnosis of, 400 

from carcinoma, 400 
etiology of, 399 
pathology of, 399 
sinistra, 400 
symptoms of, 400 
treatment of, 400 
Pengastnc abscess, 542 

definition of, 542 
diagnosis of, 543 
etiology of, 542 
signs of, 543 
symptoms of, 543 

Perigastritis, diagnosis of, from carcinoma 
of stomach, 243 
gastric ulcer and, 196 
pyloric, 197 
symptoms of, 197 
phlegmonous gastritis and, 259 
Perihepatitis, 735 
acute, 735 

ascites m, 736 
diagnosis of, 736 
etiology of, 735 
fever in, 736 
hiccough in, 736 
pain m, 736 
pathology of, 735 
prognosis of, 736 
sj'mptoms of, 736 
treatment of, 737 
yomitmg m, 736 
chronic, general, 737 

ascites in, 741 
arteriosclerosis and, 738, 741 
chronic interstitial nephri- 
tis and, 738 
diagnosis of, 741 
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Perihepatitis, chronic, general, diagnosis 
of, from cirrhosis of 
liver, 742 

from malignant disease 
of liver, 742 
from tuberculous peri- 
tonitis, 742 
etiology of, 738 
histology of, 740 
infections and, 738 
kidneys m, 739 
liver m, 738, 739, 741 
oedema in, 741 
onset of, 741 
omentum in, 739, 741 
pain in, 741 
pathology of, 738 
pericarditis m, 741 
pericardium in, 739 
peritoneum in, 740 
pleura in, 739, 740 
pleuritis in, 741 
prognosis of, 742 
spleen in, 739, 741 
symptoms of, 740 
syphilis and, 738 
treatment of, 742 
tubercle bacillus and, 738 
hyperplastic, 737 
local, 737 
deforming, 737 

diagnosis of, from portal cirrhosis, 
781 

hyaline, 737 

Periodical vomiting, 146 
in children, 147 

Peripancreatic cysts, acute pancreatitis 
and, 643 

Perisplenitis in gastric ulcer, 199 

Penstalsis in cirrhosis of stomach, 317 
in congenital stenosis of pylorus, 307 
gastric, 106 
mcreased, 329 
in intestinal colic, 347 
pathological, 328 
visible, 329 

Peristaltic unrest, gastric, 154 
definition of, 154 
diagnosis of, 155 
etiology of, 154 
S 3 mptoms of, 154 
treatment of, 155 

Peritoneal abscesses, residual, 544 

adhesions, intestinal obstruction due 
to, 456 

Peritoneum, absorption from, 495 
m acute peritonitis, 519 
adhesions of, 36 
angioma of, 582 
in chronic perihepatitis, 740 
comparison of, vitli other serous 
membranes, 497 
cysts of, allantoic, 590 


Peritoneum, cj^sts of, conditions simula- 
ting, 590 

cj'sticercus cellulosa;, 585 
dermoid, 588 
hj'datid, 583 

clinical aspects of, 584 
diagnosis of, 584 

from ovarian C3'stade- 
nomas, 584 
from uterine fibrom 3 - 
oma, 584 
etiology of, 583 
morbid anatomv of, 583 
treatment of, 585 
mesenteric, 585 

diagnosis of, 586 
pathogeny of, 585 
pathological anatom 3 of, 
586 

physical signs of, 586 
symptoms of, 586 
treatment of, 586 
omental, 587 

diagnosis of, 587 
s 3 'mptoms of, 587 
retroperitoneal, 589 
sanguineous, 587 

clinical features of, 588 
diagnosis of, 588 
etiology of, 587 
pathobgy of, 588 
S3’’mptoms of, 588 
treatment of, 588 
urachal, 589 

treatment of, 590 
diseases of, 495 
endothelioma of, 591 
fibroma of, 579 
fibromyoma ot, 580 
hemorrhage into, diagnosis of, from 
acute peritonitis, 532 
immunity of, 492, 536 
inflammation of, 513 Bee Peri- 
tonitis 

lipoma of, 581 

diagnosis of, 582 
etiology of, 581 
physical signs of, 581 
prognosis of, 582 
symptoms of, 582 
treatment of, 582 
lymphatics of, 496 
myoma of, 580 
myxoma of, 583 
o\ertension of, 36 
in portal cirrhosis, 771 
pseudomyvoma of, 590 
retroperitoneal haimatoma of, 588 
sarcoma of, 591 
traction on, 36 
tuberculosis of, 567 

abdomen in, 572, 573 
adhesive, 571 
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Peritoneum, tuberculosis of, age in, 568 
albuminuria in, 572 
alcoholism and, 568 
ascitic, 570 
bacteriology of, 569 
blood in, 574 
chronic fibroid, 571 
cirrhosis of li\er and, 568 
complications of, 574 
diagnosis of, 575 

from appendicitis, 427 
from carcinoma of stomach, 
243 

from chronic perihepatitis, 
575, 742 

from cirrhosis of li\er, 575 
of stomach, 318 
from intussusception, 575 
from portal cirrhosis, 781 
from tumor of peritoneum, 
525, 597 

disposing factors in, 568 
effusion in, 572 
encysted, 571 
etiology of, 568 
face in, 573 
fseces in, 574 
fever in, 574 
fibrous, 571 

intestinal obstruction in, 573 
tuberculosis in, 569 
jaundice in, 574 
loculated, 571 
lungs in, 569 
morbid anatomy of, 570 
obliterative, 571 
oedema in, 572 
onset of, 572 
pain in, 572 
pregnancy and, 568 
prognosis of, 575 
pseudotpberculosis, 571 
pulse in, 574 
sex in, 568 
symptoms of, 572 
treatment of, 576 
hygienic, 577 
medicinal, 576 
surgical, 577 
vaccines in, 577 

tuberculosis of Fallopian tubes 
and, 569 
tumor in, 573 
tumors of, 579 

diagnosis of, from carcinoma of 
stomach, 243 
from portal cirrhosis, 781 
malignant, 591 
primary, 591 

ascites in, 593 
clinical picture of, 593 
diagnosis of, 593 
etiology of, 592 


Peritoneum, tumors of, malignant, pri- 
mary, morbid anat- 
omy of, 591 
prognosis of, 594 
treatment of, 594 
secondary, 594 

abdomen in, 596 
diagnosis of, 597 
duration of, 597 
pathology of, 594 
physical signs of, 596 
prognosis of, 598 
symptoms of, 596 
treatment of, 598 
non-mahgnant, 579 
cystic, 583 
solid, 579 

Peritonitis, acute eholecystitis and, 
823 

circumscribed, 539 

non-suppurative, 539 
symptoms of, 540 
treatment of, 540 
diagnosis of, from appendicitis, 
426, 427 
diffuse, 513 

abdomen in, 522 
abscess and, 516 
after-results of, 522 
age in, 517 
bacteriology of, 517 
blood in, 527 

cultures in, 528 
clinical picture of, 523 
constipation in, 526 
course of, 522 
cytology in, 521 
definition of, 513 
diagnosis of, 531 
age in, 534 
as to cause, 534 
from abdominal aneu- 
rism, 533 

from acute enteroco- 
litis, 532 
pancreatitis, 533 
from Addison’s disease, 
534 

from colic, 532 
from enteralgia, 532 
from hemorrhage into 
peritoneum, 532 
from intestinal ob- 
struction, 532 
from mesenteric em- 
bolism, 533 

from pernicious ma- 
laria, 534 
from pleurisy, 533 
from pneumonia, 533 
from rupture of ectopic 
gestation, 533 
from tympanites, 532 
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Peritonitis, acute diffuse, diagnosis of, 
from urajmia, 534 
sex in, 534 

diseases of appendix and, 
516 

of bladder and, 516 
of colon and, 516 
of gall-bladder and, 516 
of liver and, 516 
of mesenteric glands 
and, 516 

of small intestines and, 
516 

of spleen and, 516 
of stomach and, 516 
duration of, 628 
etiology of, 515 
exudate m, 519 
facies m, 523 
fever in, 527 
hiccough m, 526 
intestines m, 520 
lymphatics in, 520 
morbid anatomv of, 519 
onset of, 522, 523 
pain in, 522, 524 
pathogeny of, 514 
peritoneum in, 519 
position in, 523 
primary, 515 
prognosis of, 535 
pulse in, 527 
pyosalpinx and, 516 
respiration in, 526 
ngidity in, 524 
rigors in, 526 
secondary, 515 
sex in, 517 
symptoms of, 522 
tenderness in, 524 
thirst m, 522 
treatment of, 535 

laparotomy in, 537 
medical, 538 
prophylactic, 535 
serum, 539 
surgical, 536 
transfusion in, 538 
in tuberculosis of perito- 
neum, 574 
tympanites m, 525 
urine in, 528 
uterus and, 516 
vomiting in, 522 526 
appendicitis and, 410, 411, 418 
ascites and, 500 

carcinoma of intestines and, 479, 483 
chronic, ascites and, 498 

diagnosis of, from portal cirrho- 
sis, 781 
diffuse, 562 
localized, 560 

appendicitis and, 560 


Peritonitis, chronic, localized, cholec} sti- 
tis and, 560 
constipation in, 561 
duodenal ulcer and, 560 
hj'datid cysts and, 560 
etiologj’^ of, 560 
gastric ulcer and, 560 
gonococcal infections and, 
560 

jaundice in, 560 
oiarian cysts and, 560 
pain in, 560 

puerperal infections and, 
560 

s\ mptoms of, 560 
mesenteric, 561 

of mesocolon of sigmoid flexure, 
561 

simple, 559 

abdomen in, 566 
adhesions and, 565 
alcoholism and, 563 
arteriosclerosis and, 563 
ascites and, 564, 566 
clinical picture of, 566 
diagnosis of, 567 

from tuberculosis of 
peritoneum, 575 
from tumors of perito- 
neum, 597 
etiology of, 562 
inflammation of pericar- 
dium and, 562 
of pleura and, 562 
jaundice in, 566 
morbid anatomy of, 564 
onset of, 566 
pathogeny of, 564 
prognosis of, 567 
respiration m, 567 
sjonptoms of, 566 
syphilis of In er and, 563 
traumatism and, 564 
treatment of, 567 
deformans, 565 
in duodenal ulcer, 392 
gastric ulcer and, 197, 198 
gonococcal, 530 
intussusception and, 461 
malignant, 594 

in passu e congestion of In er, 733 
pneumococcal, 529 
progressive fibropurulent, 520 
puerperal, 531 

in suppurative pancreatitis, 049 
tuberculous, 567 See Peritoneum, 
tuberculosis of 
voh ulus and, 463 
Petechial in toxic gastritis, 263 
Pfiihl’s sign in subphrenic abscess, 555 
Phantom tumor, 342 

diagnosis of, from intestinal ob 
struction, 451 
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Phlebitis, suppuratne, of hepatic ^em, 
704 

Phlegmonous cholec^ stitis, S20 
gastritis, 25S 
oesophagitis, 80 
stomatitis, 47 

Phenoluna m portal cirrhosis, 779 
Phosphorus poisoning, acute yellow at- 
rophy of liver and, 719 
diagnosis of, from acute hepa- 
titis, 745 

fiom acute lellow atrophy 
of liver, 723 

Pica, 135 

Pigmentation of liver, 716 
Plastic hmtis, 310 

Pleura in chronic perihepatitis, 739, 740 
inflammation of, chronic peritonitis 
and, 562 

perforation of, m gastric ulcer, 199 
Pleural effusion, diagnosis of, from sub- 
phremc abscess, 554 
pneumothorax, 559 

Pleurisy, diagnosis of, from acute perito- 
nitis, 533 

tuberculosis of peritoneum and, 574 
Pleuritis in chronic perihepatitis, 741 
Pneumatosis, 153 
definition of, 153 
diagnosis of, 154 

from angina pectoris, 154 
etiology of, 153 
symptoms of, 154 
treatment of, 154 
Pneumococcal peritonitis, 529 
Pneumococcus in mouth, 40 
Pneumonia, diagnosis of, from acute peri- 
tonitis, 533 
from appendicitis, 426 
from intestinal obstruction, 451 
diarrhoea and, 367 

Pneumothorax, subphrenic, 555 See 
Subphrenic pneumothorax 
Polvcholia in jaundice, 692 
Polychromia m jaundice, 692 
Polycj'^thcomia in jaundice, 695 
Polyorrhymenitis, 737 
Polyphagia, diagnosis of, from acoria, 163 
from bulimia, 134 
Polyps of appendix, 433 
Polysymptomatic gastric neuroses, 170 
Portal cirrhosis, 759 See Liver, cirrhosis 
of, portal 

vein, chronic endophlebitis of, 710 
dilatation of, 705 
diseases of, 705 
embolism of, 70S 
perforation of, in gastric ulcer, 
199 

pylephlebitis of, 708 
chills in, 709 
diagnosis of, 709 
etiology of, 708 
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Portal ^eln, pylephlebitis of, luemate- 
'mesis in, 709 
pathology of, 709 
prognosis of, 709 
spleen in, 709 
sneats in, 709 
symptoms of, 709 
treatment of, 710 
thrombosis of, 705 

ascites and, 500, 707 
diagnosis of, 707 

from cirrhosis of hiei, 
707, 781 

from tumors of perito- 
neum, 598 
etiology of, 706 
haematemesis m, 707 
in mtrahepatic radicles of, 
706 

in main trunk of, 706 
I melajna in, 707 

mesenteric thrombosis and, 
488 

oedema in, 707 
pathology of, 706 

I m peripheral radicles of , 706 

prognosis of, 708 
spleen in, 707 
symptoms of, 707 
treatment of, 708 

Precardiac perigastntis, gastric ulcer and, 
197 

Pregnancy, acute pancreatitis and, 636 
yellow atrophy of liver and, 718 
cholelithiasis and, 827 
reflex vomiting in, 147 
salivation in, 69 
I splanchnoptosis and, 605 

tuberculosis of peritoneum and, 668 
1 with hyperemesis, diagnosis of, from 

gastric ulcer, 205 

Proctitis, gangrenous epidemic, 442 
Proliferation cysts of pancreas, 668 
Prosecretin, 330 

Proteids, absorption of, by intestines, 332 
Protozoa, diarrhoea and, 368 
Pruritus in jaundice, 694 
Pseudocirrhosis, pericarditic, 499, 737 
Pseudocvsts of pancreas, 663 
Pseudodiphtheria bacillus in mouth, 40 
Pseudomy'^xoma of peritoneum, 590 
Pseudopertoration of gastric ulcer, 200 
Psilosis, 440 See Sprue 
Psoriasis Imeute, 65 
of mouth, 53 
Psychic vomiting, 147 
Psymhoneuroses, digestion and, 37 
Ptosis in carcinoma of oesophagus, 101 
Ptyalism, 68 

Puerperal infections, cholelithiasis and 
828 

chronic peritonitis and, 560 
peritonitis, 531 
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Pulmonarj" embolism m subphrenic ab- 
scess, 553 

Pulse in acute peritonitis, 527 
in appendicitis, 416 
in lead colic, 349 
in phlegmonous gastritis, 260 
in tuberculosis ot peritoneum, 574 
Purpura, intestinal hemorrliage and, 349 
Pus in mtestmal ulcers, 398 
Putrid sore mouth, 47 
Pj T?mia in appendicitis, 419 
portal, 70S 

Pyelitis, acute, diagnosis of, from appen- 
dicitis, 427 
Pylephlebitis, 70S 
adhesiva, 705 
in gastric ulcer, 199 
Pj lethrombosis, 705 

Pjlorectomy in congenital stenosis of 
pylorus, 310 

Pyloric pengastntis, gastric ulcer and,197 
stenosis, gastric ulcer and, 202 
Pyloroplastj in congenital stenosis of 
pylorus, 310 
m gastrectasis, 303 
in gastric ulcer, 218 
Pjdorospasm, 152, 297 

chronic gastrosuccorrhosa m, 153 

congenital, 303 

definition of, 152 

diagnosis of, 153 

etiology of, 152 

symptoms of, 152 

treatment of, 153 

A omiting in, 153 

Pylorus, carcinoma of, diagnosis of, from 
duodenal ulcer, 393 
from suprapapillary carci- 
noma, 479 

m cirrhosis of stomach, 314 
fibroid disease of, 310 
incontinence of, 165 | 

obstruction of, in circumpapillary | 
carcinoma, 480 

resection of, in gastrectasis, 303 
spasm of, acute dilatation of stomach 
and, 282 

diagnosis of, from carcinoma, 
245 

stenosis of, 296 
cicatricial, 297 
congenital hypertrophic, 303 
abdomen m, 307 
anorexia m, 306 
bowels in, 307 
diagnosis of, 308 
dilatation in, 307 
dnmlsion in, 310 
gastro-enterostomj m, 
310 

history of, 303 
morbid anatom\ of, 
304 


Pylorus, stenosis of, congenital hj per- 
trophie, pain m, 307 
pathogenesis of, 304 
peristalsis in, 307 
prognosis of, 308 
pylorectom}^ in, 310 
pyloroplasty m, 310 
pylorospasm and, 304 
signs of, 307 
SA'mptoms of, 306 
treatment of, 309 
true, 304 
tumor in, 307 
urine in, 307 
A omiting in, 306 
diagnosis of, 296 
from external pressure, 297 
foreign bodies and, 297 
from neoplasm, 298 
hj'pertrophic, 297, 310 

diagnosis of, from car- 
cinoma of stomach, 
242, 245 

perigastric adhesions Aiith, 
297 

physical signs of, 290 
A arieties of, 297 

ulcer of, diagnosis of, from carcinoma 
of stomach, 242, 244 
P 3 opneumothorax m gastric ulcer, 199 
Pyorrhoea ah eolaris, 56 
diagnosis of, 57 
etiology of, 56 
sj mptoms of, 57 
treatment of, 57 

Pj'osalpinx, acute, peritonitis and, 516 
P 3 ’’rosis in achylia gastrica, 159 
m aton 3 r of stomach, 167 
in gastric ulcer, 188 


R 

Rabies, Aims of, 41 
Ranula pancreatica, 667 
Rash, AAandering, of tongue, 63 
Rectum, prolapse of, m enterocolitis, 385 
Reflex A omiting, 147 
Regurgitation, gastric, 141 
Renal colic, diagnosis of, from intestinal 
colic, 348 

disease, diarrhceaSind, 367 
dropsy, ascites and, 500 
tumors, diagnosis of, from hepato- 
ptosis, 615 

Residual peritoneal abscesses, 544 
Respiration in acute peritonitis, 526 
in chronic peritonitis, 567 
m diA erticula of oesophagus, 93 
Retention C 3 'sts of pancreas, 667 
Retroperitoneal abscess, 544 
definition of, 544 
diagnosis of, 545 
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Retroperitoneal abscess, etlolog^ ot, 544 
sjmptoms of, 545 
treatment of, 545 
cjsts, 589 
lioGmatoma, 58S 
Rheumatic colic, 346 
Rliinoscleroma, bacillus of, in mouth, 41 
Riga’s disease, 66, 67 
Rigors in acute peritonitis, 526 
Round ulcer, 175 
Rumination, 139 See Merj cism 
Rupture of abscess of liver, 754 
of oesophagus, 85 

R 3 thmic segmentation of intestines, 327 


S 

feaccharomj'ces albicans buccalis, 50 
Saliva, composition of, 67 
secretion of, 68 
Salivarj’- calculi, 72, 73 
etiology of, 73 
sj'mptoms of, 73 
treatment of, 74 
concrements, 72 
glands, atrophj’^ of, 72 
diseases ot, 67 
enlargement of, 72 
inflammation of, 70 
stone in, 73 
syphilis of, 72 
tubeiculosis of, 71 
tumors of, 74 
Salnation, 68 
in children, 69 

Salpingitis, diagnosis of, from appendi- 
citis, 428 

Sanguineous cj sts of peritoneum, 587 
Sarcinas m carcinoma of stomach, 239 
Sarcoma of appendix, 434 
of biliary ducts, 850 
fusocellular, 310 
of gall-bladder, 850 
of Iner, 801 
of oesophagus, 103 
of pancreas, 677 
of peritoneum, 591 
retroperitoneal, diagnosis of, from 
perigastric abscess, 543 
of tongue, 67 

Scirrhus carcinoma of stomach, 226 
Scleroderma of mouth, 54 
Scleroma of mouth, 60 
Sclerosis of stomach, 310 

submucous, u ith chronic gastritis, 310 
Scurry, intestinal hemorrhage and, 349 
Secretin, 330, 331 

Secretion, digestu e, disharmonr of, 34 
gastric, factors m, 29 
hormones and, 29 
uen ous system and, 25 
salirarr, diminution of, 69 


Secretion, sain arj , disturbances of, 68 
increase of, 68 

Sensations, gastric, abnormal, 139 
oral, disturbances of, 42 
Sepsis, oral, 41 

SepticTjmia in appendicitis, 419 
breath in, 42 

Septicopj’Temia, diarrhoea and, 367 
Serositis, multiple, 737 
Shock in acute pancreatitis, 640 
Sialorrhcea, 36, 69 
Sialosis, 69 

Sigmoidopev)'- in descent of intestines, 620 
Sitophobia, 164 

definition of, 164 
etiologj of, 164 
treatment of, 165 
Skin in ascites, 501, 505 
Sluggishness of bowels, 352 
Smoker’s patch, 65 
Soor, 49 

Spasm of oesophagus, 87 

of pjdorus, diagnosis of, from carci- 
noma, 245 
of tongue, 62 

Spine, deformities of, acute dilatation of 
stomach and, 282 

diseases of, diagnosis of, from gastric 
ulcer, 207 

Spiroeh'etes in mouth, 41 
Splanchnoptosis, 36, 599 
abdomen in, 607 
backache in, 607 
belt test of Glenard in, 607 
cachectic, 608 
cardialgia in, 607 
constipation in, 607 
descent of intestines m, 612 
of pancreas m, 613 
of spleen m, 613 
diagnosis of, 613 
displacement of uterus and, 606 
etiology of, 601 
frequency of, 604, 606 
gallstones m, 608 
gastro-intestinal, 608 
hepatic, 60S 
indigestion in, 607 
lithiEinic, 60S 
nausea m, 607 
neurasthenia m, 607 
pain in, 607 
pathogenesis of,’ 601 
prognosis of, 615 
S 3 mptoms of, 606 
treatment of, 615 
mechanical, 618 
medicinal, 617 
general, 616 
operatne, 618 
prophylactic, 616 
I omiting in, 607 
Spleen m abscess of hi er, 754 



896 


INDEX 


Spleen in abscess of Iner, subphienic 
abscess and, 546 

in acute non-suppuratn e hepatitis, 
744 

j elloi\ atrophy of In er, 720, 722 
in amj loid liver, 715 
anatomj of, 600 
in biliary' cirrhosis, 792, 793 
in chronic perihepatitis, 739, 741 
descent of, 613 

diagnosis of, 61 5 
sj mptoms of, 613 
treatment of, 620 

diseases of, acute peritonitis and, 516 
enlarged, diagnosis of, from carci- 
noma of stomach, 244 
in hiemochromatosis, 783 
perforation of, in gastric ulcer, 199 
in portal cirrhosis, 770 
rupture of, hsemoperitoneum and, 511 
in suppurative cholangitis, 813 
pylephlebitis, 709 
in thrombosis of portal vein, 707 
Splenic aems, thrombosis of, in suppu- 
ratne pancreatitis, 649 
Sprue, 440 

diarrhcEa in, 441 
etiology of, 441 
faces in, 441 
mouth in, 441 
pathology of, 441 
prognosis of, 442 
tongue in, 441 
treatment of, 442 

Squamous-celled carcinoma of stomach, 
226 

Staphylococci m appendicitis, 407 
in diarrhoea, 368 
in intestines, 339 

Staphylococcus pjmgenes in mouth, 40 
Steapsin, 330 

Steatorrhoea, calculi of pancreas and, 661 
in cysts of pancreas, 672 
in diseases of pancreas, 621 
Stenosmg tuberculosis of intestmes, 437 
Stenosis, cardiac, gastric ulcer and, 202 
of duodenum, duodenal ulcer and, 
392 

of intestines, congenital, 458 
constipation and, 356 
of oesophagus, diagnosis of, 91 
from spasm, 88, 96 
non-mahgiiant, 94 

of pylorus, 296 See Pylorus, sten- 
osis of 

congenital, hypertrophic, 303 
hypertrophic, 310 

diagnosis of, from carcinoma 
of stomach, 242, 245 
Stercoriemia, 357 
Stercoral ulcers of intestmes, 396 
Stomach, achylia of, 159 
adenocarcinoma of, 226 


Stomach, anatomy of, 600 
itom of, 166 

appetite in, 167 
breath in, 42 
cholelithiasis and, 167 
constipation in, 167 
definition of, 166 
diagnosis of, 168 

' from continuous 113 perse- 

cretion, 127 
from gastrectasia, 168 
from h3'peraciditv, 117 
from ner\ ous dyspepsia, 173 
d3'speptic asthma in, 168 
etiology of, 166 
gastric contents m, 167 
intestmes and, 168 
nervous d3’’spepsia and, 172 
neurasthenia and, 167 
prognosis of, 169 
P3'rosis in, 167 
symptoms of, 167 
treatment of, 169 
diet in, 169, 170 
tuberculosis and, 167 
carcinoma of, 220 

acetic acid in, 237 
acetone in, 232 
age in, 221 
albuminuria in, 232 
alcohol and, 223 
amoebm in, 239 
anaimia in, 232 
ascites in, 228 
auscultation in, 235 
auto-inoculation and, 223 
Boas-Oppler bacilli in, 238 
bowels in, 231 
butyric acid in, 237 
carcinoma of pancreas and, 678 
circumscribed, 225 
constipation in, treatment of, 
248 

course of, 246 
definition of, 220 
developing upon gastric ulcer, 
201 

diacetic acid in, 232 
diagnosis of, 239 

from ach3dia gastrica, 161, 
242 

from Addison’s disease, 242 
from aneurism of abdomi- 
nal aorta, 244 
from atrophy of mucous 
membrane, 242 
from carcinoma of duode- 
num, 243 
of liver, 244 

from chronic gastritis, 241, 
274 

from cirrhosis, 318 
from enlarged spleen, 244 
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Stomach, carcinoma of, diagnosis of, from 
evtragastnc growths, 243 
from gastialgia, 137 
from gastric ulcer, 205, 241 
from gastroptosis, 615 
from Mmma of liver, 244 
from hicmatemesis, 324 
from hypertrophic stenosis 
of pylorus, 242, 245 
from movable kidney, 244 
from neuroses, 241 
from nervous dyspepsia, 
173 

from pancreas, 244 
from pengastntis, 243 
from pernicious aninmia, 
242 

from portal cirrhosis, 781 
from spasm of pylorus, 245 
from tuberculosis of peri- 
toneum, 243 

from tumors of colon, 244 
of gall-bladder, 244 
of omentum, 243 
of peritoneum, 243 
when tumor exists, 242 
from ulcer of pylorus, 242, 
244 

of tumor, 240 

diarrhoea in, treatment of, 248 
diet in, 247 
diffuse, 225 

digestn e symptoms of, 229 
dissemination of, 22G 
duration of, 246 
etiologv of, 221 
exploration m, 249 
extension of, 226 
feiments m, 238 
fei er m, 233 
flagellata in, 239 
functional signs of, 235 
gastrectomy in, 251 
gastric analysis m, 235, 238 
disease and, 222 
ulcer and, 222, 229 
gastro-enterostomy in, 252 
gastrostomy in, 253 
Immatemesis m, 230 
heredity m, 222 
h3-peiaciditj m, 236 
incidence of, 220 
inspection m, 233 
lejuiiostomv m, 253 
lactic acid in, 237 
latent, 22S 
meduUarj’^, 226 
metastases in, 227 
morbid anatomy of, 223 
motor msufficiency in, 235 
multiple, 224 

tlirombi in, 228 
nutrition m, 232 
aoL V— 57 


Stomach, carcinoma of, “ occult bleeding” 
in, 231, 238 
onset of, 228 
pain in, 231 

treatment of, 248 
pathology of, 223 
peptonuria in, 232 
perforation in, 227 
peritoneal, 228 
prognosis of, 247 
pus m, 231 ' 

ngiditj in, 235 
sarcmie in, 239 
scirrhus, 226 
secondarj’^, 228 
secretory power m, 236 
sex in, 221 
signs of, 233 
simplex, 226 
site of, 223 

social position and, 223 
squamous-celled, 226 
stomach contents m, 235 
S5Tnptoms of, 228 
trauma and, 223 
treatment of, 247 
medical, 247 
surgical, 249 

methods of, 251 
palliative, 252 
remote results of, 252 
special considerations 
in, 250 

trichomonas in, 239 
tumor m, 233 
urine in, 231 
^ omiting in, 229 
weakness m, 232 
yeast cells m, 239 

cardia of, carcinoma of, diagnosis of, 
245 

symptoms of, 246 
treatment of, 247 
cirrhosis of, 271, 310 
abdomen in, 317 
anorexia m, 316 
ascites m, 317 
cachexia in, 317 
cardia m, 314 
circumscribed, 316 
constipation m, 317 
course of, 318 
definition of, 310 
diagnosis of, 317 

from carcinoma of stomach, 
318 

from gastnc ulcer, 318 
from syphilis, 318 
from tuberculous peritoni- 
tis, 318 

duration of, 318 
etiology of, 313 
gastric contents in, 317 
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Stomach, cirrhosis of, ha;matemesis in, 
316 

histology of, 315 
history of, 311 
jaundice in, 317 
hnnphatics in, 315 
morbid anatomj’^ of, 314 
mucosa in, 314 
muscularis in, 315 
pain in, 316 
pathogenesis of, 313 
peristalsis m, 317 
pylorus in, 314 
submucosa in, 315 
snnptoms of, 316 
treatment of, 318 
tumor in, 317 
urine m, 317 
vomiting in, 316 
dilatation of, acute, 24, 280 

abdominal operations and, 
281 

debilitating conditions in, 
280 

deformities of spine and, 282 
diagnosis of, 283 
dietetic errors and, 282 
dj'spnoea in, 283 
etiology of, 280 
morbid anatomy of, 283 
pain in, 283 
pancreas in, 282 
pressure of kidney and, 282 
prognosis of, 284 
signs of, 283 

spasm of cardia and, 282 
of pylorus and, 282 
sj mptoms of, 283 
traction of duodenum and, 
281 

trauma and, 281 
treatment of, 284 
1 omiting in, 283 
atonic, diagnosis of, from hyper- 
tonic, 295 
breath in, 42 
chronic, 284 

anaimia m, 290 
bowels in, 289 
course of, 298 
diagnosis of, 294 

from chronic gastritis, 
295 

from dilated colon, 295 
from gastric cnses, 295 
from gastroptosis, 295 
from hypersecretion, 
295 

from nervous dyspep- 
sia, 295 

duration of, 298 
emaciation m, 289 
gastnc contents m, 293 


Stomach, dilatation of, chronic, gastro- 
enterostomy in, 303 
gastroplication m, 303 
inflation in, 292 
inspection m, 292 
pain in, 289 
palpation in, 292 
pathological anatomy of, 
288 

percussion in, 292, 293 
phj sical signs of, 292 
prognosis of, 299 
pvloroplasty m, 303 
resection of pylorus in, 303 
skin m, 289 
symptoms of, 289 
tetany in, 290 

treatment of, 292 
treatment of, 299 
diet m, 300 
mechanical, 301 
medicinal, 302 
prophylactic, 299 
surgical, 303 
urine m, 290 
varieties of, 284 
vomiting m, 289 
definition of, 278 

diagnosis of, from dilatation 
of oesophagus, 295 
idiopathic, 285 

diagnosis of, from obstruc- 
tive, 295 
etiolo^ of, 285 
pathological anatomy of, 
288 

nephroptosis and, 611 
diseases of, acute peritonitis and, 516 
constipation and, 354 
functional, 105 
organic, 175 
dj'spepsia of, 170 

enlargement of, 278 See Gastrec- 
tasis 

eructations from, 143 
fibroid induration of, 310 
hour-glass, gastric ulcer and, 202 
etiology of, 203 
symptoms of, 203 
treatment of, 220 
hyperacidity of. 111 
hyperoisthesia of, 138 
hypersecretion m, 122 
hypertrophy of, with induration, 
310 

hyperchlorhydria of. 111, 155 
incontinence of pylorus of, 165 
inflammation of, 253 See Gastritis 
lesser curvature of, carcinoma ol , 
diagnosis of, 245 
neia'ous control of, 105 
neuroses of, 105 See Gastric neu- 
roses 
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Stomach, perforation of, m acute p in- 
creititis, 643 

in suppuratn e pancreatitis 649 
peristaltic unrest of, 154 
in portal cirrhosis, 770 
regurgitation Irom, 141 
sclerosis of, 310 
spasm of cardia of, 150 
p^ lorus of, 152 
Bubacidity of, 155 

syphilis of, diagnosis of, from cir- 
rhosis, 318 

tumors of, diagnosis of, from carci- 
noma of In er, 799 
■within, diagnosis of, 244 
regional, 245 

ulcer of, 175 See Gastric ulcer 

diagnosis of, from cholelithiasis, 
842 

from gastralgia, 137 
from gastric hyperesthesia, 
139 

from hyperaciditj', 117 
from nervous dyspepsia,173 
from portal cirrhosis, 781 
lij'^peracidity and, 114 
varices of, diagnosis of, from hema- 
temesis, 323 

Stomatitis, aphthous, 46 
confluent, 47 
breath in, 42 
catarrhal, 45 
gangrenous, 48 

bacteriology of, 48 
infectious diseases and, 48 
symptoms of, 49 
treatment of, 49 
gonococcal, 51 
herpetic, 51 
mercurial, 48 
mycotic, 49 
ulcerative, 47 

bacteriology of, 47 
symptoms of, 47 
treatment of, 48 

Stomatopharyngitis herpetica, 51 
Strangulation of boivel, intestinal hemor- 
rhage and, 350 I 

of intestines, 443 

Streptococci in appendicitis, 407 i 

in diarrhoea, 368 ] 

in intestines, 339 j 

Streptococcus brevis in mouth, 40 
pv ogenes in appendicitis, 407 
in mouth, 40 

Stricture of intestines, 443 

obstruction due to, 457 
of cesophagus, non-malignant, 94 
Subaciditv’^, 155 Sec Hj'pochlorltydna 
Siibphrenic abscess, 545 
definition of, 545 
gaseous, 555 See Subphrenic 
pneumothora-y 


Subplireiiic abscess m gastric ulcei, 189 
without gaseous contents, 545 

abscess of Fallo- 
pian tubes 
and, 547 
of kidneys 
and, 547 
of hvei and, 
546 

of pancreas 
and, 547 
of spleen and, 
546 

appendicitis and, 

545 

bacteriology of, 
552 

diagnosis of, 553 
from empy- 
ema, 554 
from pleural 
effusion, 
554 

Furbrmger’s 
sign in, 555 
Pfulil’s sign 
in, 555 

duodenal ulcer 
and, 547 
duration of, 553 
empyema and, 547 
etiology of, 545 
extraperitoneal, 

551 

fever in, 553 
gastric ulcer and, 

546 

mtiapentoneal, 

548 

morbid anatomy 
of, 548 
onset of, 552 
pain in, 552 
pericolic abscess 
and, 547 

physical signs of, 

552 

prognosis of, 555 
pulmonary embol- 
ism m, 553 
symptoms of, 552 
traumatism and, 
548 

treatment of, 555 
tuberculosis of 
spine and, 547 

pneumothorax, 555 
abdomen in, 558 
age in, 557 

appendicular abscess and, 557 
complications of, 558 
definition of, 555 
diagnosis of, 558 
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Subphrenic pneumothora-v, diagnosis of, 
from diaphragmatic hei- 
ma, 559 

from pleural effusion, 559 
duodenal ulcer and, 556 
emphj'Sema in, 558 
etiologj^ of, 556 
fever m, 558 
gastric ulcer and, 556 
hj'datid cyst of liver and, 556 
morbid anatomy of, 557 
onset of, 557 
pain m, 558 
parotitis in, 558 
physical signs of, 558 
prognosis of 559 
sex m, 557 
sjunptoms of, 557 
treatment of, 559 
ulcer of colon and, 557 
vomiting in, 558 
Succus entencus, 331 
Sugar m carcinoma of stomach, 232 
Sugar-iced liver, 737 
Suppuration of mesentery, 542 
Suppurative cholangitis, 811 
cholecvstitis, 819 
hepatitis, 745 
pancreatitis, 646 
Suprapapillary carcinoma, 479 
Syncope in spasm of oesophagus, 88 
Syphilis, acute jellow atrophy of liver 
and, 719 

chronic pancreatitis and, 652 
permepatitis and, 738 
diagnosis of, from portal cirrhosis, 
780 

gastric ulcer and, 180 
of intestines, 439 
of liver, 795 
of mouth, 58 
of oesophagus, 86 
of pancreas, 656 
portal cirrhosis and, 761 
of salivary glands, 72 
of stomach, diagnosis of, from cir- 
rhosis, 318 

T 

Tartar, 72 

treatment of, 73 
Taste, disturbances of, 43 
Teichmann’s test for “occult bleedmg,” 
193 

Telangiectases of shin in jaundice, 694 
Tenesmus in intussusception, 462 
in vohnilus, 464 

Tetany m chronic dilatation of stomach, 
290 

treatment of, 292 
gastric ulcer and, 202 
Thrombophlebitis of hepatic i cins, 704 


Thrombosis m acute pancreatitis, 613 
gastric ulcer and, 182 
of hepatic arterj", 701 
leins, 703 

of mesenteric arteries, 487 
of portal vein, ascites and, 500 

mesenteric thrombosis and, 
488 

septic, appendicitis and, 411 
Thrombotic ulcer of intestines, 395 
Thrush, 49 

diagnosis of, 51 
symptoms of, 50 
treatment of, 51 
Tinea circmata of mouth, 54 
Tongue anomalies of, 61 
atrophy of, smooth, 59 
bifid, 61 
black, 62 
bleeding, 62 
carcinoma of, 67 
m constipation, 357 
in diarrhoea in childhood, 385 
doubling of, 61 
fibroma of, 67 

frainum of, deformities of, 62 
ulcer of, 63 
geographical, 63 
hemorrhage from, 62 
hyperkeratosis of, 62 
inflammation of, 63 
me’anotnchia of, 62 
painful, 64 
paralysis of, 62 
sarcoma of, 67 
scrotal, 62 
spasm of, 62 
m sprue, 441 
sucking, 62 
swallowing 62 
tuberculosis of, 58 
diagnosis of, 58 
treatment of, 58 
fiimors of, 67 
amyloid, 67 
A aricose a eins of, 62 
Tonsillitis, breath m, 42 
Toxic gastntis, 261 See Gastritis, toxic 
Transverse colon, anatomj" of, 600 
Trauma, acute dilatation of stomach and, 
281 

carcinoma of stomach and, 223 
Traumatic cysts of pancreas, 668 
Traumatism, chronic peritonitis and, 564 
subphrenic abscess and, 548 
Tnchiniasis, gastnc ulcer and, 181 
Trichomonas in carcinoma of stomach,239 
Trophic ulcers of intestines, 397 
Tropical liver, 726, 743 
Trypsin, 330 

Tubercle bacillus, chronic perihepatitis 
and, 738 
in intestines, 339 
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1 ubercle bacillus m mouth, 40 
'J ubciculosis of appendix, 432 
iton\ of stomach and, 167 
of I'allopian tubes, tubcrculosib of 
peritoneum and, 569 
gastric ulcer and, 181 
of intestines, 434 See Intestines, 
tuberculosis of 
chronic hyperplastic, 562 
of gums, 58 
of In er, 795 
of mouth, 58 
of oesophagus, 86 
of pancreas, 656 

of peritoneum, 567 See Perito- 
neum, tuberculosis of 
diagnosis of, from appendicitis, 
427 

from carcinoma of stomach, 
243 

from chronic perihepatitis, 
742 

portal cirrhosis and, 761, 779 
pulmonary, m tuberculosis of perito- 
neum and, 574 
of salivary glands, 71 
of spine, subphrenic abscess and, 547 
of tongue, 58 
Tubular diarrhoea, 491 
Tumoi in acute pancreatitis, 642 
in appendicitis, 417 
of appendix, 433 

of biliary ducts, suppur itn e cholan- 
gitis and, 812 

in carcinoma of intestines, 482 
of pancreas, 679 
in cirrhosis of stomach, 317 
of colon, diagnosis of, from carci- 
noma of stomach, 244 
in congenital stenosis of pjlorus, 307 
fecal, diagnosis of, from nephro- 
ptosis, 615 

of gall-bladder, diagnosis of, from 
carcinoma of stomach, 244 
m gastric ulcer, 195 
of intestines, benign, 485 
malignant, 476 
m intussusception, 461 
of lips, 45 

of In er, benign, 801 
malignant, 795 
of mouth, 52 

of omentum, diagnosis of, from car- 
cinoma of stomach, 243 
peine, constipation and, 356 
of pentoneum, 579 
malignant, 591 
primary, 591 
secondary, 594 
non-malignant, 579 
cystic, 583 
solid, 579 
phantom, 341 


1 umor of sain arv glands, 74 

in suppuratir e pancreatitis, 648 
of tongue, 67 

in tuberculosis of peritoneum, 573 
in volvulus, 464 
Tj'losis lingUTj, 65 

Tympanites, 340 See Intestines, gas-, 
eous distention of 
in acute peritonitis, 525 
diagnosis of, from acute peritonitis, 
532 

from ascites, 507 

Typhoid bacillus in acute cholec 3 'stitis, 
817, 818 

in chronic peritonitis, 564 
m intestines, 339 

fevei, diagnosis of, from appendi- 
citis, 425 

from cholera nostras, 376 
from intestinal obstruction, 
451 


IT 

Ulcers of colon, 397 

subphrenic pneumothorax and, 
557 

duodenal, 207, 389 See Duodenal 
ulcer 

of frenum of tongue, 63 
gastric, chronic, 175 See also Gas- 
tric ulcer 

diagnosis of, from gastralgia, 137 
from gastric h^jmeriesthesia, 
139 

« from hyperaciditj , 117 

from ners oiis dyspepsia, 173 
etiology of, 26 
function and, 26 
hyperacidity and, 114 
intestinal hemorrhage and, 350 
peptic, 175 
perforating, 175 
round, 175 

of intestmes, catarrhal, 395 
decubital, 396 
embolic, 395 
follicular, 396 
leuksemic, 397 
stercoral, 396 
thrombotic, 395 
trophic, 397 
uriemic, 394 
of oesophagus, 84 
decubitus, 84 
peptic, 84 
pressure, 84 
uraimic, 85 
peptic jejunal, 394 
of pylorus, diagnosis of, from carci- 
noma of stomach, 242, 244 
of stomach, 175 See Gastric ulcer 
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Ulcus \cntriculi, 175 
Ulceration of boi\el, 388 
Iilceratne cholecystitis, chronic, 820 
oesophagitis, 80 

stomatitis, 47 See Stomatitis, ul- 
ceratn e 

Umbilicus in tumors of peritoneum, 596 
Urachus, cysts of, 589 
Uraimia, breath in, 42 

diagnosis of, from acute peritonitis, 
534 

from gastric ulcer, 205 
Uraimic ulcer of intestines, 394 
of oesophagus m, 85 
Urea-forming function of In er, 687 
Unnation in nephroptosis, 610 
Urine m abscess of liver, 753 

m active congestion of In ei, 727 
in acute enteritis, 375 

non-suppurative hepatitis, 744 
peritonitis, 528 

yellow atrophy of liver, 721, 722 
in appendicitis, 418 
m carcinoma of stomach, 231 
in chronic dilatation of stomach, 290 
gastntis, 272 

m cirrhosis of stomach, 317 
in congenital stenosis of pylorus, 307 
in continuous hypersecretion, 126 
m enterocolitis, 385 
in fat necrosis, 633 
in gastric ulcer, 188 
in gastrosuccorrhoea, 129 
m hj-peracidity, 117 
in jaundice, 695 
in nephroptosis, 610 
in passive congestion of In er, 734 
m periodic hypersecretion, 123 
m portal cirrhosis, 779 
m suppurative pancreatitis, 649 
Urobihnuna in jaundice, 696 
in portal cirrhosis, 779 
Urticaria in chronic dilatation of stomach, 
289 

of mouth, 53 

Uterine colic, diagnosis of, from intestinal 
colic, 348 

Uterus, displacement of, constipation and, 
356 

splanclmoptosis and, 606 
fibromyoma of, diagnosis of, from 
hydatid cysts of peritoneum, 584 
myoma of, diagnosis of, from neph- 
roptosis, 615 


V 

Valve of Gerlach, 403 
Valvular disease of heart, intestinal hem- 
orrhage and, 350 
Veins m ascites, 501, 505 
of appendix, 404 


I'cins, hepatic, diseases of, 703 

portal, diseases of, 705 See Portal 
vein 

m tumors of peritoneum, 596 
Venous stasis, diagnosis of, from haiina- 
temesis, 323 

Vitihgoidea m jaundice, 694 
Volvulus, 462 

abdomen m, 464 

in carcinoma of intestines, 483 

constipation in, 464 

diarrhoea in, 464 

etiology of, 462 

of omentum, 469 

pain m, 464 

patholopcal anatomy of, 463 

prognosis of, 464 

seats of, 463 

symptoms of, 464 

tenesmus in, 464 

tumor m, 464 

vomiting in, 464 

Vomiting in achvlia gastrica, 159 
in acute cholecystitis, 821 

dilatation of stomach, 283 
enteritis, 374 
gastritis, 258 
pancreatitis, 640 
perihepatitis, 736 
peritonitis, 522, 526 
yellow atrophy of liver, 722 
in appendicitis, 415 
in carcinoma of stomach, 229 
central, 145 
cerebrospinal, 145 
in cholelithiasis, 833 
in cholera nostras, 375 
in chronic dilatation of stomach, 289 
interstitial pancr^ tis, 655 
in cirrhosis of stomach, 16 
in congenital hypertrophic stenosis 
of pj'lorus, 306 
in constipation, 357 
in continuous hj'^persecretion, 126 
m cysts of pancreas, 672 
diagnosis of, from regurgitation, 142 
in diarrhoea in childhood, 384, 385 
in diverticula of oesophagus, 93 
in duodenal ulf* 209, 391 
in enterocolitis, At)4 
fffical, causes of, 448 
in fatty In'^er, 714 
in gastric ulcer, 190 
treatment of, 214 
in hour-' ^s stomach, 203 
in hypeiiiCidity, 116 
hysterical, diagnosis of, from gastric 
ulcer, 205 

in intestinal diverticula, 475 
indigestion, 344 
obstruction, 448 
in intussusception, 461 
juvenile, 147 
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Vomiting in meteorism, 342 
nervous, 144 

definition of, 144 
diagnosis of, 148 
etiology of, 145 
eye-strain and, 147 
gastralgia, 136 
prognosis of, 148 
proper, 146 
treatment of, 148 
in periodic hypersecretion, 123 
periodical, 146 

in children, 147 

diagnosis of, from Itypeisecie- 
tion, 124 

m phlegmonous gastritis, 260 
m portal cirrhosis, 773 
psychic, 147 
in pylorospasm, 153 
reflex, 147 

in pregnancy, 147 
m splanchnoptosis, 607 
in subphrenic pneumothorax, 558 
m suppurative pancreatitis, 648 
in toxic gastritis, 262 


Vomiting in volvulus, 464 
of omentum, 469 
Vomitus cruentus, 319 


W 

Wandering rash of tongue, 63 
Weil’s disease, 690 

Wirsung, duct of, calculi of pancreas and, 
659 

X 

Xanthelasma in jaundice, 694 
Xanthoma m jaundice, 694 
Xanthopsia in jaundice, 697 
Xerostomia, 69 


Y 

Yeast cells in carcinoma of stomach, 239 
Yellow fever, intestinal hemorrhage and, 
349 




